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CHAPTER  I 

niTRoixjcTion 

Sone  vuggeetlons  have  been  toade  for  accelerating  the  rate^ 
quality^  and  effectiveness  of  learning  and  cosimmlcatlon  by  the  use 
of  audlo-vlaual  aids  at  all  levels  of  Instruction.    To  accotnpUsh 
this,  audio-visual  aids  and  materials,  particularly  television  and 
motion  pictures,  are  being  used,    lEhis  study  is  an  atteccpt  to  find 
out  if  a  series  of  irelated  educational  films,  used  as  the  basis  for 
a  cocaaon  exa?erience,  has  any  effect  on  the  "likeness"  of  the 
viewers*  perceptions. 

Students  of  semantics,  that  science  dealing  \d.th  the  rela- 
tions betveen  symbols  ("signs")  and  ^diat  they  refer  to,^  generally 
agree  that  in  order  for  people  to  communicate  effectively  they  must 
have  soiae  common  perceptiwis  about  words  and  objects.    Many  educators 
feel  that  effective  coBBAmication  is  a  desirable  goal  for  the  pupils 
in  their  schools*    fhus,  any  effective  way  of  bringing  about  this 
"comwonallty"  of  perception  of  words  and  objects  will  help  increase 
the  rate,  quality,  and  effectivenaas  of  communication. 

•hfebster*B  Hew  Collegiate  Dictionary   (6th  ed.,  Springfield, 
Hass.t  0.  and  C.  Herriam  Co.,  19^3),  definition,  p.  768. 
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The  Problran 

The  problem  Is  to  find  out  if  a  group  of  high  school  chemistry 
students  taught  with  related  educational  films  will  perceive  or  "see" 
facts^  infomiation,  abstractions,  relationships,  ideas,  and  answers 
■ore  alike  than  will  a  group  of  high  school  chemistry  students  vbo 
are  taught  the  aaaa  subject  matter  without  the  use  of  educational 
films. 

Iteed  for  This  Study         .  < 
Siis  atudy  is  an  attempt  to  fill  part  of  a  gap  between  edu- 
cators* understanding  of  perception  and  the  application  of  audio-visual 
instructional  techniques. 

Little  of  the  work  od  perception  beiog  done  by  psychol- 
ogists, artists,  lighting  scientists,  and  the  like  has  found 
its  way  into  the  journals  serving  the  audio-visual  field. 
There  is  a  great  gap  between  known  information  on  perception 
and  its  application  in  instruction  through  audio- visual 
techniques*^ 

'  Another  need  for  this  study  is  indicated  by  situations  with 
vblch  leaders  are  faced  in  educational  systans.    These  are:    (l)  shoz^- 
age  of  teachers,  (2)  shortage  of  classrooms,  (3)  increasing  numbers  of 
students,  and  (k)  the  demands  of  society  that  people  learn  more,  leam 
faster,  and  remember  longer.    Almost  all  segments  of  society  today 
recognize  that  these  situations  exist,  and  interpret  th&a  as  problama 
to  be  solved.    Many  solutions  have  been  proposed,  but  many  of  these 

^Bdgar  Dale,  James  D.  Finn,  and  Charles  P.  Hoban,  Jr.,  Audio- 
Visual  Materials,''  Encyclopedia  of  Educational  Research,  ed.  Walter  S. 
Monroe    (Mew  Yorkj  Macmillan  Co.,  rev.  ed.,  1932),  p.  54. 
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solutions  are  either  concerned  with  doing  things  as  thay  wejre  done 

ymn  ago  i^xen  condltioaas  wara  entiral^yr  di£fer»it  or  thay  ara 

eoQcemed  \riLth  spending  laaa  uemy,  par        §om  of  theae  aolutlooa 

do  not  take  into  consideration  that  there  is  ouch  nxsre  infonoatiaa 

■ad  knovledge  to  be  learned  today  than  thez«  vas  vhen  Americana* 

ancestors  established  the  type  of  school  and  uoiversi^  systems  ^ch 

now  exists*   !I!his  aaana  to  be  true  vhathar  ooa  is  ccncemed  vith  the 

depths  of  ft  narrow  specialty  or  vith  the  vastness  of  all  Imowledge. 

Ihis  idea  of  "commonality"  of  perception  has  been  aptly 

expressed  by  several  authors  like  Brubadier  and  Kelley. 

If  vorld  order  is  ever  to  arise  from  the  ftsbes  of 
current  nationalistic  rivalries^  any  penaaaenca  it  may 
have  must  root  in  the  ability  of  men  to  think  alike  to 
a  greater  degree^  than  has  been  their  vont  to  date  •  .  . 
to  undergtrd  wrld  order  vith  enduring  peace  will  require 
more  than  an  intematicmal  police  force,  important  as  that 
mey  be.    It  will  require  emotional  attitudes  of  peace 
incorporated  into  the  i-abit  patterns  of  boys  azid  girls, 
men  and  vomen,  the  vox'ld  over*    Of  course  many  agencies 
like  the  church,  labor  unions,  movies,  radio,  and  the 
pnss  can  help  build  these  habits,  but  the  ma^ior  portion 
of  this  undertaking  oust  fall  to  the  schools.^ 

Sari  Kelley  has  expressed  the  same  idea  from  a  perceptual 

point  of  view* 

Our  perceptions  do  not  come  simply  from  the  objects 
around  us,  but  from  our  past  experience  as  functioning, 
purposive  organisms.   We  take  a  large  msnber  of  dues, 
none  of  vhich  is  reliable,  add  them  together,  and  make 
ybat  we  can  of  them.    All  that  this  gives  us  is  an  estimate 
of  our  svuTOundingB.    It  is  never  exactly  right* 


(underlining  added). 


*^John  S.  Brubacher,  Modern  Philosophies  of  Education  (2nd  ed* 
rev.,  Bev  York:  McGraw-HiU  Book  Co.,  1950;,  p.  326. 


It  l8  never  the  same  tar  different  individuals.  It  is 
like  a  statistical  average^  a  useful  device  for  making 
a  prognosis,  but  always  wrong  in  any  particular  Instance. 

Since  the  perception  is  the  usable  reality,  and  since 
no  two  organisms  can  make  the  same  use  of  clues  or  bring 
the  same  esQteriential  background  to  bear,  no  two  of  us 
can  see  alike.    Me  have  no  ccxiimon  world.   Each  has  his 
own,  to  which  he  responds  in  his  oun  way.    Because  our 
forecasts  usually  approximate  correctness,  ve  make  the 
mistake  of  assuming  they  are  p«rfect«  and  that  wa  do 
have  a  conmon  world.^  •  ; 

XaUbay  alao  remarks  on  tl^  necessity  of  more  effective 

«MHmleati(». 

In  order  to  be  effective  social  beings,  we  have  to 
aipproach  the  other  person's  point  of  view.    Ihls  can  be 
done  through  better  and  better  communlcatlcn.    We  have 
our  mutual  language  when  we  are  among  our  own  people, 
and  it  helps  graatly.    But  when  It  comes  to  establishing 
communion  with  strange  peoples,  which  we  grievously  need 
in  our  small  physical  world,  the  difficulties  are  enozmms.^ 

Most  of  the  research  shows  that  properly  usad  instructional 
films  and  other  audio- visual  aids  will  do  an  efficient  Job  of 
inatructlon,  yet  it  is  hard  to  understand  why  more  teachers  do  not 
make  more  use  of  flLos,  television,  and  radio  as  well  as  other  audio- 
visual aids  end  materials.    Iha  data  of  this  study  may  encourage 
teachers  to  use  more  films  and  other  aids  in  their  teaching. 

Some  teachers  may  feel  that  if  all  of  their  stvidents  were  at 
a  aimllar  level  of  maturity,  mental  ability,  and  understanding,  they 
could  teach  better;    also,  some  teachers  may  feel  that  If  all  students 
in  a  given  course  could  understand  a  particular  idea,  or  bit  of 


^Earl  C.  Kelley,  Education  for  What  is  Real  (Hew  York:  Barper 
and  Brothers  Publishers,  19^7),  p.  34.  . 

2ibid.,  p.  55.  ^ 


f 

' "  . 

infcntnatloa  at  about  the  seme  time  during  tbe  course  of  Instructloa, 
ooare  effective  learning  would  result  in  a  gborter  feriod  of  tine* 

Will  aducatlonal  films  provide  for  stuSoxbs  a  "ccnmonality^ 
of  perception j  that  is^  will  they  provide  for  students  an  "alikeneaa 
of  perception"  in  regard  to  facts,  information,  abstractions,  answers, 
and  relationships?    If  films  will  do  this  it  may  be  possible  for 
teachers  to  teach  more  information  or  material  in  less  time  without 
sacrificing  quality* 

Background  end  Survey  of  Belated  Studies 

Perceptual  psychology  is  concerned  with  the  way  people  learn 

ax»d  behave.   Perception  itself  has  been  described  by  several  authors^ 

one  of  the  best  definitions  having  been  made  by  Stnitht 

Perception  means,  etymologically,  to  grasp  thorou^ily 
(percipere)*    Tb  grasp  thoroughly  on  the  perceptual  level 
signifies  to  react  in  all  possible  ways,  by  sight,  touch, 
etc.    Shis  fact  is  veil  expressed  in  the  pedagogical  dictum, 
"multiple  sense  appeal."    Perception  is  not  merely  the 
visual,  auditory  or  other  image  of  an  object  present  to  the 
senses;  it  involves  cognition  or  the  consciousness  of  a 
number  of  facts  associated  with  the  object  perceived.  (Daese 
facts  are  derived  from  past  e^gperience  with  the  object,  or 
with  related  objectst-^ 

Xhere  seea  to  be  two  points  of  view  or  schools  of  thou^t 

concerning  percepticMa  and  its  relationship  to  behavior,  learning, 

and  intelligence.   Arthur  W.  Combs  esq^resses  one  point  of  view  in  the 

followizig  statement: 

From  a  perceptual  viewpoint,  if  Intelligence  is  the 
capacity  for  effective  behavior,  the  intelligence  of  an 


^•Samuel  Stoith  (ed*),  "Educational  Psychology,"  College  Outline 
Series  (Hew  York:  Barnes  and  noble.  Inc.,  19^),  p.  66. 


6 


Individual  will  be  dependent  upon  the  richness  and  variety 
of  perceptions  possible  to  him  at  a  given  moment.^ 

In  a  different  writing  Combs  goes  on  to  say  that  the  vay  a 

person  leams  and  behaves  is  determined  by  his  perceptions  and  In 

turn  these  percepticsis  are  affected  in  part  by  Idie  following  six 

variables:  ' 

1.  Perception  is  a  function  of  the  state  of  the 
physical  or^uiism  in  which  the  perception  occvirs.  Per- 
ception both  affects  rniA  is  affected  by  the  physical 
drgaxilamiaioh'aarvea  M  j^gjig^djj^  peroeivlnB« 

2.  Perception  takes  time.    Effective  perception 
requires  sufficient  exposure  to  make  perceiving  possible. 

3.  Perception  cannot  occur  without  opporttmity  for 
experience.    !Ihis  opportunity  for  perceiving  may  be  of 
a  concrete  character  or  may  be  purely  s^bollc.    In  any 
event,  there  must  be  some  form  of  opportunity  provided 
for  perceiving  to  happen. 

Xbttsa  first  three  variables  of  perception  are  already 
veil  known  and  understood.    Hbey  have  been  oxxre  or  less 
Intensively  studied  for  a  nvunber  of  years*    Tbe  last 
three  have  been  far  less  subjected  to  experimental  study 
but  continue  to  grow  in  Importance  every  day.    3hey  are: 

k.    Perception  is  a  functlcm  of  the  individual's 
values  aisd  goals.    The  values  and  goals  of  the  individual 
have  a  selective  effect  upon  the  individual's  field  of 
perceptions.    Other  factors  being  equal,  people  perceive 
more  sharply  and  effectively  those  aspects  of  themselves  and 
of  life  vhlch  have  greatest  value  to  than. 

3»    Perception  is  a  functlcm  of  the  self  concept  of  the 
percelver.    IThe  concept  of  self  has  a  selective  effect  on 
the  perceptual  field.    People  perceive  that  which  is  appro- 
priate for  persons  with  their  concepts  of  self  to  perceive. 


^Arthur  W.  Combs,  "Intelligence  From  a  Perceptual  Point  of 
View,"  Journal  of  Abnormal  and  Social  Psycholoa^,  XLVII  (July,  1952), 
p.  663. 


Children  vbo  perceive  thoBselves  as  poor  readers  read 
poorly*   Wis  are  only  beginning  to  understand  the 
treasndoos  liqportance  of  the  self  ooncept  ypoi  every 
aspect  of  human  behavior.    It  eiBPears  to  be  the  vexy 
core  around  vhich  all  the  rest  of  our  perceptions  of 
reality  are  organized* 

6*   Perception  is  seriously  itffaotad  by  the 
^cpertence  of  threat*   Siese  effects  aeem  to  be  of 
tvoldxbds:    (a)  When  a  person  feels  threatened  his 
field  of  perceptions  is  reduced  to  the  object  of 
threat  producing  the  vell-knoun  tuanal  visionj^  and 
(b)  When  threatened,  the  individual  saaka  to  dttPand  this 
existing  self-organizatiou.S 

ft«suaably  if  all  but  one  of  these  variables  could  be  held 
ooDstant  for  aevural  individuals,  this  one  variable  couM  be  studied 
in  an  e:gperimental  situation.    It  is  doubtful  if  several  individuals 
vould  have  the  same  characteristics  in  relation  to  all  these  variables, 
but  a  group  of  people  may  have  characteristics  in  relation  to  one  or 
several  of  these  variables.   An  es3>erlzDental  method  has  baen  used  ao 
that  the  coonon  experience  of  seeing  educational  fllzns  vas  the  experl> 
mental  variable,  ybllue  the  other  variables  that  affect  perception  vera 
more  or  less  held  constant. 3 

Zbe  other  point  of  viev  or  school  of  thought  concerning 
perception  does  not  accept  perception  as  a  cause  of  tha  learning 


^Dr.  Ccmbs  is  referring  here  to  psychological  "tunnel- vision" 
and  not  the  well-known  pajraiological  "tunnel-visicsi.'' 

^Arthur  W.  Combs,  "Intelligence  Prom  a  Perceptual  Point  of 
VLw,"  Journal  of  Abnormal  and  Social  Psychology.  XLVZI  (July,  1952), 
pp.  663-9,  quoted  in  Arthur  W.  Combs,  "CounseUng  as  a  Learning 
ftrocess,"  Journal  of  Counseling  Psychology,  I  (Winter,  195^),  PP*  35-6. 

^See  Chapter  IZ  for  a  description  of  this  expezlnental  method 
idildi  vas  designed  by  the  author. 


process,  but  rather  as  an  aspect  of  the  learning  process.  Ihls 
idea  is  eixpressed  by  Kenneth  Norbergt 

The  Hanover  Xnctitate  deiconstrationa  bear  out  the 
thesis  that  our  perceptions  are  iMcrned.    Ihey  are 
restilts  of  past  e:q?eriences  and  present  concerns.  •  •  •  , 
It  is  probably  more  accurate  and  more  fruitful  to 
think  of  perception  as  an  aspect  or  a  dimension  of  the 
learning  process  than  merely  as  a  "cause."* 

9m  reason  that  the  experience  factor  vas  selected  aa  the 

experimental  variable  is  because  perceptions,  fron  both  points  of 

vlev,  are  mainly  the  results  of  past  experiences  and  one  way  or 

the  other  perceptions  are  part  of  the  process  of  behavior,  learning, 

and  intelligence. 

The  iiqportance  of  the  experience  factor  in  percepticm  is 

,  .    .  <  ,    ,  ,      .  ..  ,  • 

well  stated  by  Earl  Kelleyt 

«  i  %  ve  do  not  g^t  our  percepticaas  from  the  things 
around  us*  but   that   the  perceptions  coc»  froo  us. 
Since  they  do  not  come  froo  the  imnediate  environment 
{the  present),  and  obviously  cannot  come  from  the  future, 
they  must  cone  from  the  past.    If  they  come  froci  the 
past,  th^  must  be  based  on  experience.^ 

Mb  two  individuals  can  have  exactly  the  SMM  «©erlence 

because  of  the  tine  and  place  relationships  and  the  physical  law 

of  impenetrability,  viz.,  "that  property  in  virtue  of  ^ch  two  por- 

tions  of  matter  cannot  at  the  same  time  occupy  the  same  space. 


1-Kenneth  Sorberg,  "Perception  Research  and  Audio-Visual 
Bducation,"  Audio-W.8ual  Conmunication  Review,  I  (Winter,  1953)# 
pp.  25-6. 

.  ^Keiiey,  op.  dt.,  p.  25. 

3webster*s  Mew  CtolleffLate  Dictionary    (5th  ed.,  Springfield, 
MMa.l  G.  and  C.  Merriam  Co.,  1951 J #  definition  p.  kl6. 
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Even  Siamese  twins  Joined  at  their  sides  could  not  alxmys  be  in 
exactly  the  same  place  at  the  same  time.    !Zheir  visual  perspectives 
would  be  slightly  different  for  everything  they  were  observing. 
Although  their  perceptions  might  be  sccoewhat  different  they  would 
probably  be  more  alike  than  any  other  two  separate  individual's 
perceptions.    Of  course  there  are  many  other  factors  in  the  lives 
of  individuals  (including  Siamese  twins)  that  affect  the  way  in 
vhlch.  they  perceive.    Ihese  include  both  mental  and  physical 
experiences.    Iheoreticallyj  should  several  people  have  the  same 
physical  organism^  time  span,  eigperiences^  values  and  goalsi  self 
eonceptsi  and  degrees  of  threat,  they  would  perceive,  learn,  and 
behave  in  much  the  same  way* 

QkM  possible  way  to  see  whether  individuals  in  a  particular 
group  might  be  led  to  perceive  or  "see"  more  like  each  other  than 
individuals  in  a  different  group,  would  be  to  provide  the  individuals 
in  the  first  group  with  conmoQ  purposes  and  common  experieno«a«— 
Assuming  that  the  individuals  in  the  second  group  are  having  leas 
meaningful  or  less  common  experiences,  their  percepti<ms  will  be 
less  alike  than  are  the  perceptions  of  the  individuals      the  first 
group,    niis  is  neglecting  somewhat  the  idea  of  self  concept,  but 
it  does  take  into  consideration  the  idea  of  past  experiences  and 
XartMnt  concerns. 

For  such  a  study  the  two  groups  should  be  as  similar  as 
possible  as  far  as  the  following  factors  are  concemedi 

2.   Mental  ability. 


to 


3*    Values  and  goals. 

k*   Physical  organism  differences. 

3»    Time  element. 

6.    Degree  of  threat. 

Xnstruetiocoal  films  can  provide  owaningful,  common 
experiences  for  a  group  of  students.    In  turn  these  experiences 
should  have  some  effect  on  the  students'  perceptlcaas  which  are  both 
related  and  unrelated  to  the  films*  content. 

There  are  possibly  seme  innate  qualities  of  a  projected 
moti(m  picture  iriilch  provide  this  "cooraonallty"  of  esqperience* 
SOM  of  these  qualities  may  be: 

1.  The  sameness  of  the  viewed  topic  for  each  individual; 
althou^  the  students  may  have  perceived  parts  of  the  infozmation 
differently,  they  all  viewed  the  erne  scenes. 

2.  The  single  perspective  of  the  csBwra  and  projector 
leases.    No  matter  from  \diere  in  the  room  the  students  viewed  the 
projected  picture,  all  the  Individuals  saw  visually  from  the  same 
perspectlvej  namely,  from  the  spot  where  the  camera  took  the  pictures. 
It  would  be  sometiilng  like  everyone  in  the  room  viewing  the  pictures 
thx^sugh  the  same  "knothole.** 

3*    "Tunnel**  mshaaiB  on  the  scene  viewed.    The  room  would 
be  darkened  and  the  blinds  drawn  so  that  almost  everyone's  attentioa 
would  be  directed  toward  the  intended  scene. 

k.    The  distracting  experiences  during  a  film  showing  as 
eonvared  with  a  nonfilm  instructional  class  period  are  possibly  fewer. 


u 

5«   the  "set"  or  attitude  caused  by  the  use  of  a  film  in 
•  classrooQ.    Ihls  could  be  either  a  negative  or  positive  quality* 

6«   fhe  timing,  sequence  of  events,  motion,  dramatic 
events,  and  special  photograj^c  effects  built  into  the  films. 

the  studies  located  after  a  detailed  stirvey  of  research  in 
the  field  of  audio>vi8ual  education  were  organized  into  the  follow- 
ing four  categories:    (l)  studies  of  a  particular  audio- visual 
program,  (2)  studies  of  a  particular  advantage  or  disadvantage  in 
using  audio- visual  materials  or  techniques,  (3)  studies  of  the  use 
of  audio-visual  materials  or  techniques  as  related  to  a  particular 
subject  matter  area,  and  {h)  basic  research  in  audio-visual  education* 
lbs  studies  in  category  four  may  be  considered  as  experimental  type 
studies*^  Only  22  per  cent  of  the  studies  located  were  classed  in 
category  k,  and  vere  considered  of  the  experimental  type*    None  of 
these  studies  showed  any  direct  relation  to  this  study* 

Scim.  Holstad,  in  an  article  piblished  by  the  Department  of 
Audio- Visual  Instruction,  organized  studies  in  these  categories t 
(1)  administration,  (2)  audience,  (3)  media  and  materials,  (4)  effect 
studies,  and  {3)  teacher  training*     As  a  part  of  the  samaxy 

^bert  S.  Krebs,  "Survey  of  Besearch  In  Audio- Visual 
Education"  (unpublished  bibliography.  Library,  College  of  Education, 
University  of  Florida,  Gainesville,  Florida),  p.  22* 

%ohn  Moisted,  "Doctoral  Dissertations  in  Audio- Visual 
Education,"  Audio-Visual  Coraaunl cation  Bavlev,  IV  (JUl,  19^), 
pp.  291-333.  ■   :;.      »  ' 
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c<»icemlng  the  ttoount  of  research  being  done  In  eacb  category 
Nolstad  say8>  "Areas  \^ch  seem  to  have  been  neglected  by  those 
doing  doctoral  dissertations  include  school  plant  facilities^ 
Budiaace  stvidy,  content  analyeis^  and  the  developoent  of  models 
and  ttaeorlet  explaining  tkm  imniiilnit  liin  processt"'^  Bo  stuotLes 
directly  related  to  perceptual  psyehole^  vere  found  In  this  bibll-  ^ 
ograjphy.  • 

!Ehere  has  been  sooe  research  that  may  be  related  to  this 
study  even  though  it  does  not  deal  vith  perception  directly*  During 
the  twenties,  Knowlton  and  Tilton  conducted  an  e^^periiaent  using  the 
**Photoplays'*  (movies  depicting  historical  events)  in  fublic  sdiool 
history  classes.     Ihey  found  that  the  course  of  study  vas  not  only 
enriched^  but  that  jufUU  l<?iamlng  of  facts  increased  by  19  per  ce&t^ 
and  knowledge  of  intenralatlonsMps  between  evento  moA  tiacom  dm 
increased  by  33  per  cent.    Their  stucly  also  sliowed  that  the  film 
groups  remembered  27  per  cent  more  facts  after  three  months  than 
did  the  nonf ilm  groups.   

In  1926  Vfood  and  IVeeman  conducted  a  study  using  11,000 
children  in  twelve  city  schools.    Topics  of  geography  and  general 
scirace  were  used  with  and  without  films.    Their  conclusions  were; 
(l)  in  both  giaogr^phy  and  general  science  the  film  groups  were 

^Ibid..  p.  296, 

^D.  C.  Knowlton  and  J.  W.  TLltoa,  Motion  Pictures  in  History 
Teaching  (Hew  Haven,  C!onn. :  Yale  tfciiverslty  i^ess,  1924), 
pp.  339-^1. 


superior  to  the  nonfilm  groups  as  to  the  scores  tmdm  on  the  tests* 
(2}  the  average  "over-all"  gain  c£  the  film  groMps  vas  33  P«r  cent 
better  on  the  tests,  (3)  ths  (ineral  science  film  gnm^  did 
1^  per  cent  better  on  the  tests  than  did  the  nonflLn  groups.^ 

These  two  studies  seon  to  have  set  the  pace  for  research 
In  the  use  of  films  In  teaching.    Hofwever*  several  more  recent 
studies  do  not  give  the  use  of  films  such  a  favorable  picture  aa 
to  Increase  and  retention  of  learning*    Some  of  this  discrepancy 
between  results  of  more  recent  studies  and  older  studies  may  be 
eaqplalned  by  the  uaa  of  recent  and  aotre  alegent  statistical  treat- 
Bents. 

In  1930  Abram  W.  VanderMeer  conducted  a  study  Involving 

tise  of  films  by  three  different  methods  in  teaching  junior  hl^ 

school  general  science.    These  tbree  methods  were:    (l)  filoa 

exclusively*  each  film  shovn  twice*  (2)  filos  plus  study  guides* 

each  film  shown  twice*  and  (3)  standard  lecture  mtboda*^  His 

concltisions  and  Implications  drawn  from  this  study  are  as  follows 1 

The  overcLLl  results  of  this  study  suggest  that  a 
body  of  factual  information  such  as  hirji  school  genex«l 
scieoce*  may  be  taught  by  films  edone  almost  as  effectively 
as  by  a  teacher  using  conventicaial  classroom  ne^iods 


■•■B.  D,  Wood  and  F.  K.  Freeman*  Motion  Pictures  in  the 
Classroom  (Boston*  Mass . :  Houghton  Mifflin  Co.*  1929)*  p.  392. 

^Abram  W.  VandexMeer*  Relative  Effectlvenesa  of  Instruction 
by:    Films  Exclusively,  Films  Plus  Study  Guides,  and  Standard 
Lecture  Methods  (Port  WBshington,  L.  I.  .  N.  Y.:  Itechnlcal  report- 
SDC269-7-13  of  the  Special  Devices  Center,  Ju^/*  I950)*  p.  k. 


(except  films),  and  by  flLne  introduced  and 
suppXaoaated  by  brief  study  guides  perhaps  a  little 
more  effectively  than  by  conventional  non-film 
teaching  methods* 

Zt  should  be  borne  in  mind  that  the  mmmare  of 
effectiveness  adopted  in  this  sti»dy  has  been  solely 
the  learning  of  factual  inf<wination.    It  may  veil  be 
that  teadiers  provide  greater  motivatit»i,  interest, 
and  inspiration,  and  aid  in  the  development  of  critical 
thinking  ability  through  claasroom  discussions. 
Furthermore,  it  seems  likely  that  instruction  by 
teachers  plus  films,  vouUL  be  more  effective  than 
either  method  alone.    On  these  points  this  study 
fumiahttt  no  reliable  information* 

IQte  study  clearly  suggests  that  in  mass  training 
situations  vbere  the  task  is  to  impart  a  specific 
body  of  f aettial  information  a  course  of  caarefuUy 
produced  films  covering  'tola  information  would  restilt 
in  aa  effective  learning  as  a  course  led  by  instzxictors 
using  conventional  methods.    Such  a  procedure  ahould 
help  considerably  to  offset  a  shortage  of  eaqpert 
instructors  in  an  emergency  sittiatlon.^ 

Other  Btudies  have  been  concerned  with  the  attitxides 
developed  by  the  uae  of  filaa  aa  vail  as  the  factual  knowledge 
gained.    During  World  Mar  II  the  Armed  seirvices  uaad  many  instrue 
tional  films  as  well  as  other  audio-visual  devices  and  materiala 
to  spaed  up  the  rate  of  learning.    Little  reaearch  was  done  to 
see  how  effective  tdils  Instruction  was,  mainly  because  personnel 
were  not  available  to  ccsiduct  the  research.    If  a  device  or  tech- 
nique designed  for  a  specific  task  did  not  seem  to  work  it  was 
discarded  and  another  tried  in  its  place. 2   Several  studies  were 
conducted  during  the  war,  however,  and  later  these  were  cotjpiled 


^Ibid.,  p.  2. 

^Dale,  Finn,  and  Bbban,  op.  clt»,  p.  8^. 
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by  several  authors.    Two  sttdles  of  sane  ini(portance  were  reported 
by  Hoban  and  Miles  and  Qpaln. 

C.  F.  Hoban,  Jr.,  in  Movies  That  Teach,  reports  on  a  study 
by  the  Research  Branch  of  the  Arciy's  Information  and  Education 
Division.    The  Army  orientation  film,  Prelude  to  War,  was  shown  to 
a  group  of  inductees  in  order  to  determine  its  effect  on  their 
information  concerning  the  events  leading  to  the  var,  and  the 
(xaiaequent  morale  value  of  this  information.^  Grade  school,  hi^ 
school,  and  college  educated  selectees  learned  something  fx>an  the 
film,  but  those  iidiose  educational  background  included  high  school 
ae  collaa*  «3qparl«aoa  learned  nvxre,  aa  aaasured  by  percentage  of 

qpiestions  answered  coxrectly,  than  did  those  -vboee  educational 

2 

badcground  was  limited  to  grade  school.     Hoban  concluded  that  the 

more  the  audience  brings  to  the  motion  picture  tba  wxre  the  audience 

gets  out  of  the  picture.    In  reporting  this  study  Hoban  alao 

mentions  the  follovingi 

.  •  .  But  seeing  a  film  does  not,  as  often  supposed, 
appear  to  make  people  more  alike.    The  test  results  froci 
this  experiment  indicate  that  a  film  increeaes  the 
differences  in  educational  achievement. ^ 

This  may  be  true  trca  the  point  of  view  of  percoitage  increase 

of  coxrect  answers  to  factual  questions  when  groups  are  heterogeneous 

kl.  P.  Hoban,  Jr.,  Moviea  That  Teach  (Hew  York:  Ik^den  Press, 
19^),  pp.  7-9. 

,     ^Ibid.,  p.  8, 
,  3lbid.,  p.  9» 
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as  to  educational  background  and  vhen  only  one  film  is  shown. 
But,  is  the  above  statement  also  true  for  groups  that  are  hooio- 
geneous  as  to  educational  background  and  irtien  several  related 
films  ere  shown? 

Idles  and  Qpain  in  Audio-Visual  Aids  in  tihe  Armed 
Services  report  on  two  studies  conducted  diarlng  World  War 
Objectives  of  these  studies  were  to  condition  men  to  the  require- 
ments of  military  service  and  help  them  develop  specific  attittrdes 
toward  the  war  and  America's  allies.    To  accomplish  this  the  series 
of  orientation  films  Why  We  Fight  was  shown*    Tbia  series  Included 
the  films  Prelude  to  War,  Divide  and  Ctonqner,  The  Wazls  Strike, 
Battle  for  Britain,  and  Battle  for  Russia.    Tbe  conclusion  to  this 
opinion  survey  was  thatt    "Men  yAiO  reported  seeing  the  most  Why 
We  Fight  films  were  the  most  likely  to  believe  that  they  had  a 
clear  idea  of  vhy  we  are  fighting  this  war. 

Another  study  waa  made  of  the  effects  of  the  film  Battle 
for  Britain,    this  study  showed  that  men  who  like  a  film  are  most 
influenced  by  it.    Answers  favorable  toward  Britain  changed  l6  per 
cent  among  those  liking  the  film,  and  only  6  per  cent  amoag  those 
not  liking  the  film.^ 

^J.  R.  Miles  and  C.  R.  Spain*  Audio-Visual  Aids  in  the 
Armed  Services  (Washington,  D.  C. :  American  Council  on  Education, 

^Ibld*,  p.  62. 
3ibid.,  p.  63. 
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Sale,  Hun,  and  Hoban  In  the  Encyclopedia  of  Educational 
Research  give  the  following  list  of  claims,  supported  by  reaaarch^ 
for  properly  used  audio- visual  Mterials  In  taaehiagt 

1.  Ihey  supply  a  concrete  basis  for  conceptual 
thinking  and  hence  reduce  meaoinglaaa  vord-responsea 
of  students. 

2,  Ibey  have  a  hig^i  degree  of  interest  for  students. 
3*    Ihey  svipply  the  necessary  basis  for  developmental 

leaxTiing  and  hence  make  leasrning  more  permanent. 

They  offer  a  reality  of  e:q?erience  which  stimu- 
lates self -activity  on  the  part  of  pupils. 

5.  They  develop  a  continuity  of  thought;  this  is 
•specially  true  of  motion  pictures. 

6.  Ihey  contribute  to  growth  of  meaning  and  hence 
to  vocabulary  developiaent. 

7«    They  provide  e:<periences  not  easily  secured  by 
other  materials  and  contribute  to  the  efficiency,  depth, 
and  variety  of  learning.^ 

Research  in  the  field  of  audio-visual  education 
indicated  that: 

1.    Realistic  objective  materials  hava  ganuine  value 
in  teaching. 

2*   2ba  affactiveness  of  audio-visiial  materials  depends 
ont   


a. 

Clarity  of  purpose  for  xAiidb.  they  are  used. 

b. 

Age  of  children. 

c. 

?ypa  of  children.     .  ' 

d. 

3^  of  material  being  studied. 

e. 

CSiaracter  of  matezlal  used. 

f. 

Nathods  of  projection  or  use. 

g* 

Place  of  iise. 

h. 

The  Influence  of  the  teacher  who  uses  the  materials. 

Significant  gains  have  been  reported  ini 

a. 

Informational  learning. 

b. 

Retentic»i  and  recall. 

c. 

Thinking  and  raaaoning. 

d. 

Activity*   ,  . 

e. 

Interest. 

f. 

Imagination. 

^Dale,  Finn,  and  fioban,  op.  clt..  p.  6k, 


g*    Degree  of  asslxollation. 
h.    Personal  grovth  and  eicpression. 
1.    Saving  In  time  of  (l)  preparation  of 
work,  (2)  completion  of  minimum  essentials.''' 

Studies  related  to  perception,  but  not  necessarily  related 
to  audio-visual  materials  or  techniques,  have  raised  some  interest- 
ing fuestlcms. 

She  medical  profession  has  shown  a  omcem  for  the  way 

people  perceive  and  the  effects  of  past  experiences  on  their  state 

of  health.    Simmons  and  Vtolff  express  this  Idea: 

*  .  •  Ibe  stress  occuring  fraa  a  situation  is 
baaed  in  large  part  on  the  way  the  affected  subject 
perceives  it.  •  •  .  Ihe  common  denominator  of  streaa 
disorders  is  reaction  to  circumstances  of  threatening 
significance  to  the  organism.    Such  etresa  raactlona 
are  shown  to  be  relevant  to  disease.^ 

Ihey  also  point  out  the  relationship  of  the  experience 

factor  with  disease: 

...  Recently  Cthere  is)  scientific  concern  for 
the  patient  aa  a  goal  directed  perscm,  whose  adjust- 
ments and  diseaaes  ere  patterned  by  his  previous 
eiiqperlences  and  responses. ^ 

Zt  would  seoa  that  a  group  of  people  whose  past  experiences 

and  perceptions  were  not  only  more  alike,  but  also  healthy,  would 

be  less  subject  to  stress  and  its  resulting  diseases.   Although  it 

is  far  beyond  the  scope  of  this  study  -Uiere  is  a  need  to  determine 

the  relationships,  if  there  are  any,  between  a  person's  experiences, 

^Dale,  Finn,  and  Boban,  op.  dt.,  p.  85. 

^Leo  William  Sinmons  and  Harold  G.  Wolff,  Social  Science  and 
Medicine  (Hew  York:  Russell  Sage  Foundation,  1954),  p.  25. 

^Ibid. ,  p.  U7. 
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perceptions^  stresses,  and  state  of  health* 

In  the  field  of  advertising  the  way  people  "see"  the 

product  is  extremely  li^portant  as  far  as  the  successful  marketiaig 

of  that  product  is  concerned*    In  a  book  aptly  named  "The  Hidden 

Fersviaders"  Vance  Packard  e^qplains  how  industries  and  advertisers 

not  only  make  use  of  hidden  perceptions  but  actually  try  to 

control  behavior  in  favor  of  certain  products  by  manipulating 

peoples'  e^cperiences  and  perceptions*    Thla  mmm  to  have  developed 

into  a  new  psychology  called  "depth  psychology^  and  the  research 

related  to  this  psychology  is  called  "motivation  aresearch*** 

TbXa  depth  approach  to  influencing  our  behavior  is 
being  used  in  many  fields  and  is  ODploying  a  variety 
of  ingenious  techniques.    It  is  being  used  most 
extensively  to  affect  our  daily  acts  of  consumption. 
Ihe  sale  to  us  of  billions  of  dollars*  worth  of  IMited 
States  products  is  being  significantly  affected,  if 
not  revolutionized,  by  this  approach,  'vhlcOx  is  still 
only  barely  out  of  its  infancy*    Two  thirds  of  America*  • 
hundred  largest  advertisers  have  geared  campaigns  to 
this  depth  approach  by  using  strategies  inspired  by 
idiat  marketers  call  "notivatioa  analysis*"-^ 

To  eacplain  what  motivation  research  is,  Badkard  epaotes 

Louis  Cheskin  vbo  is  the  head  of  a  Chicago  research  firm  that 

conducts  psychoanalytically  oriented  studies  for  merchandisers* 

Motivation  research  is  the  type  of  research  that 
seeks  to  learn  what  motivates  people  in  making  choices* 
It  employs  techniques  designed  to  reach  the  vmconscious 
or  subconscious  mind  because  preferences  generally  are 
determined  by  factors  of  ^rtiich  the  individual  is  not 
conscious.  .  .  .  Actually  in  the  buying  situation  the 


*Vance  Packard,  The  Hidden  Perstiaders  (Wew  Yorkt 
David  McKay  C!o.,  1957),  PP* 


consumer  generally  acts  ^ootlonally  and  coqpulsively^ 
unconaciousl^ir  reacting  to  the  ioages  and  designs  irtiich 
in  the  aubooDsoious  are  associated  vlth  the  product.^ 

IttMiUiTi  there  la  a  great  deal  of  research  shoving  that 
properly  used  audio-visual  aids  and  materials  are  effective  In  the 
learning  process  there  is  a  need  to  see  bow  these  aids  affect  the 
perceptions  of  a  group  of  people.    !Ihis  study,  although  limited 
to  a  series  of  related  films  for  a  particular  subject  ( chemistry) , 
is  an  attempt  to  find  some  ansvers  concerning  perception  and  its 
relationship  to  learning. 

TbUowing  the  stated  need  and  related  research  for  this 
study  is  a  description  of  the  esgperiu^ntal  design.  Chapter  II. 
Chapter  HI  is  the  procedure  or  meldiod  used  for  this  study. 
Chapter  IV  presents  the  data  and  their  treatment.    Chapter  V 
suoDarlzea  the  results,  vhils  Chapter  VI  is  a  series  of  Implicatims 
implementations,  sod  interpretatiooa.   Appendixes  include  all  tests 
and  other  pertinent  materials  connected  with  this  study.    This  is 
followed  by  a  bibliography  of  materials  used  either  diarectly  or 
initrectly  in  organizing^  perfonaing^  and  reporting  this  study. 


CHAPTER  II 


To  find  out  If  educational  films  have  an  effect  on 
students*  perceptions  tvo  cotnparable  classes  in  high  school 
chemlstxy  participated  in  this  study.  ^ 

Ihere  were  tvo  topics  studied  by  both  groups*    The  first 
topic  was  "AtOBiic  Snergy."    The  experimental  (E)  groxip  and  the 
control  (C)  group  were  both  taught  the  sazoe  cojxtent^  in  the  same 
nanner^  by  the  sane  teacher,  with  the  one  exception  being  the  series 
of  flLiiS  on  atoeaic  energy  irtiich  vas  shown  only  to  the  experimental 
group.    Both  classes  studied  the  unit  for  the  same  length  of  time 
and  had  equal  number  of  class  periods. 

In  order  to  eliminate  many  of  the  imcontrollable  variables, 
i.e.,  physical  differences,  time  factors,  self  concepts,  attitudes, 
ham  influences,  etc.,  a  8«c<»d  topic  and  series  of  films  vers  used 
with  the  same  tvo  classes.    For  this  second  topic,  "Organic  Chemistry 
and  Petroleum,"  the  group  yihicb.  served  as  the  control  (nonfilm)  group 
for  "Atomic  Bnergy"  nov  becsme  the  experimental  (film)  group.  As 
such  they  sov  films  related  to  "Otrganic  Chemistry  and  Petroleum." 

^See  Chapter  III  for  a  more  contplete  account  of  techniques 
used  to  compare  these  tvo  groiips. 


At  tb«  ttne  time  the  tarmer  experimental  (film)  group  now  becanw 
the  ccmtrol  (n<»film)  group  and  did  not  see  films.   As  with  the 
first  topic,  the  content  was  the  same  for  both  groups.  Hbm 
instruction,  as  far  as  possible,  was  the  same  with  the  exception 
of  the  use  of  films  for  the  esQierifflffiital  grovgp* 

A  MTles  of  tests  WM  given  to  eadi  group  before  the  study 
of  each  topic,  at  the  end  of  the  study  of  each  topic,  and  four  veeks 
after  the  end  of  the  sttidy  of  each  topic.    The  scores  for  these 
three  tests  were  compared  for  the  expexlmaatal  and  control  groupa 
to  see  if  the  films  had  any  effect  on  the  "likeness"  of  the 
answers,  responses,  and  perceptions  of  the  individuals  in  these 
groups.^ 

B^rpotheses 

A  series  of  specific  hypotheses  were  fonoed  to  test  the 
basic  problem  of  this  study,  viz.,  vill  a  groi^  of  students  taught 
a  subject  with  the  use  of  related  educational  films  perceive  or 
"aee"  facts,  information,  abstractions,  relationships,  and  answers 
more  alike  than  will  a  group  of  students  vho  are  taught  the  same 
subject  matter  without  the  use  of  educational  films?    These  hypotheses 

\ .        (,      I-  ■'  '  ' 
1.    The  mmbers  of  the  experimental  (film)  groins  vill 

perceive  the  specific  learning  situation  more  alike  than  will  the 


Isee  Chapter  IV  for  a  nu^re  detcdled  account  of  the 
techniques  of  treating  the  tests*  results. 


control  (nonfiLn)  groups* 

2.    Providing  »  mare  cannon  experience  (the  viewing  of 
related  films)  will  telp  stiidents  to  perceive  or  "see"  facts^ 
iafortaation^  abs'brectionSf  relatitMiships^  ideas,  tad  aoawers 
more  in  the  seaie  w«y, 

3*   2he  experiiQental  s^oups  will  show  less  variance  or 
"^^^read"  in  their  test  scores  than  will  the  control  groups*  , 

k»   TIae  eatp6rimftnt>l  groups  will  have  hl^ier  scoras  ; 
(mans)  for  the  tests  given  than  will  'Uie  contxxtl  groups. 

/ .  ■  ^,    Hhe  e:g?erimental  groups  will  have  retained  mon  Of 
the  knowledge  gained  and  will  "see"  silhouettes  more  cdike  after 
a  period  of  four  weeks  than  will  the  control  croups.  — / 

J':.'  ■ 

Tests  and  dheir  Use 

Xhe  silhouette  tests,  the  all-answer* correct  tests,  and  the 

matching  test  were  composed  by  the  author,    lite  factual  knowledlga 

tests  were  coursed  by  the  authors  of  the  textbook  used  in  this 

ctudy.^  Ihe  psychological  examination  used  for  conqparing  the  groups* 
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mental  abilities  waa  cotgposed  by  the  Thurstones. 

Each  test  was  given  to  botii  sectlcms  as  pretest  (given  before 
the  unit  of  study  started),  as  posttest  (given  at  the  finish  of  the 

^X3iarles  E.  IXill,  UHIUb  0.  Brooks,  and  H.  Clark  Metcalfe, 
Modem  Chemistry  (New  York:  Benry  Holt  and  Co.,  Inc.,  19^4). 

L.  Thurstone  and  Sbelma  Gwlnn  Ihurstone,  Psychological 
Examination  For  High  School  Students  (Washington,  D.  C.  t  An^rlcan 
Council  on  Education,  2^*Q), 


unit),  and  as  retention  teste  (given  four  weeks  after  the  finish 
of  the  unit).    The  mm  tests  vere  used  for  the  pretests,  posttests, 
and  retention  tests.    All  of  these  tests  vere  "dittoed"  and  any 
answers  stxidents  wished  to  write  were  placed  on  the  "dittoed"  answer 
sheet  provided.    If  a  stvident  was  absent  from  class  when  any  of 
the  tests  were  given  he  took  a  make-up  test  when  he  returned  to 
class.    In  this  way,  all  students  had  a  score  for  all  tests  and  It 
was  not  necessary  to  eliminate  axiy  student  from  the  sample. 

The  first  test  given  in  each  case  was  the  silhouette  test. 
The  reason  for  this  was  so  students  would  have  no  clue  (for  the 
pretest)  as  to  what  the  topic  was  going  to  be  sad  thus  possibly 
"color"  their  remxmses  to  certain  silhouettes.    For  the  rest  of 
the  tests  the  nature  of  the  topic  was  self-evident.^ 

Silhotiette  T<e8ts 
The  silhouettes  were  cut  from  opaque  paper  and  ranged  in 
size  from  about  four  to  twenty-five  square  inches.  Sixteen 
silhouettes  were  used  for  each  topic.    Half  of  these  were  relevant 
or  meaoingful  in  the  sense  that  they  were  related  to  some  object, 
thing,  or  Idea  conceamed  with  the  topic  being  studied.    The  other 
half  of  the  silhouettes  vere  Irrelevant  or  meaningless  abstract  cut- 
outs of  paper. 

The  related  silhouettes  for  the  "Atomic  Energy"  topic  were! 
(l)  an  atomic  reactor,  (2)  a  count  rate  meter  (Oeiger  counter)^ 


See  Apperdlx  A  for  copies  of  these  tests. 


(3)  ftn  atomic  bomb  cloud,  {k)  a  model  of  an  atom,  (5)  a  hydrogen  boo^ 
cloud,  (6)  an  atomic  reactor  with  heat  exchanger  and  generator,  (7)  an 
atomic  submarine,  and  (8)  "dees"  of  a  cyclotron  (atom  aaaaher). 

The  related  ailhouettes  for  tb«  "OcrgiBaic  ChexoXatry  and  Petro- 
leum** topic  veret    (l)  an  automobile  engine  block,  (s)  liquid 
petroleum  gas  storage  tanks,  (3)  a  "Christmaa  trae"  valve  in  a  pipe 
line,  (4)  a  model  of  a  benzene  ring,  (5)  a  fractional  distillation 
tower,  (6)  a  model  of  the  molecule  of  carbon  tetrachloride,  (?)  an 
automobile  piston  and  c(»necting  rod,  and  (8)  a  model  of  the  molecule 
of  iodoform  or  trichloromethane  (chloroform}.    Ihe  other  half  of  the 
silhouettes,  ei^t  for  each  topic,  were  not  suf^sed  to  resemble 
anything  related  to  the  topic  being  studied.^   Zhe  irrelevant 
ailhouettes  were  shown  to  several  people  not  ccninected  with  this 
study.    If  these  people  sav  something  remotely  related  to  the  study 
topic  in  these  irrelevant  silhouettes  they  vere  discarded  and  new 
irrelevant  silhouettes  were  made*    In  this  way  any  unconscious  intent 
on  the  author's  part  to  make  irrelevant  silhouettes  that  were  some- 
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how  related  to  the  topic  being  studied  was  diminished. 

Bach  silhouette  was  projected  onto  a  large  screen  in  the  front 
of  the  room  by  means  of  a  "Master  Vu-Graph"  ovexiiead  projector.^  Iha 

^See  Appet^x  B  for  reproductions  of  the  relevant  and  irrele« 
vant  silhouettes;  they  are  arranged  in  the  order  they  were  presented 
to  the  students. 

^All  of  the  silhouettes  were  cut  oat  before  the  films  were 
previewed  to  prevent  any  unconscious  "stacking  of  the  cards." 

^faster  VU-Qraph  overhead  pxx>Jector,  Charles  Beseler  Co., 
219  South  18th  Street,  Sast  Grannie,  N.  J. 


images  of  the  silhouette  projections  on  the  screen  varied  in  size 
from  about  ooe  sfuare  foot  to  about  nine  square  feet.    Ihis  projector 
DM  tued  by  the  teacher  standing  in  the  front  of  a  tnoderately  vell- 
lij^ted  room.    Ihe  sequence  of  showing  the  silhouettes  was  a  mixture 
of  both  the  relevant  and  izrelevant,  i.e.,  they  weire  alternated, 
with  the  first  two  being  irrelevant.    Each  silhouette  was  projected 
for  one  minute  azxl  the  students  were  instructed  to  write  as  many 
responses  as  they  could  think  of  in  that  time.   After  one  minute,  the 
next  silhouette  was  projected,  and  so  on  tintil  all  sixteen  were  shown 
for  that  topic.   Each  student  had  a  "dittoed"  «|swBr  aheet  which 
provided  spaces  for  his  responses.   Before  this  test  waa  given  the 
students  received  verbal  instructions  from  the  instructor.  The 
students  were  instiructed  to  write  on  their  answer  sheets  anything 
that  came  to  their  minds  for  each  silhotiette.    !Zhey  were  instructed 
not  to  limit  themselves  to  one  cooment  but  to  ^ive  as  many  responses 
aa  they  could  in  the  one  minute  each  silhouette  was  projected.  Biey 
ware  also  asked  not  to  discuss  or  make  verbal  comment  about  the 
silhouettes*   Ihia  aaiae  procedure  ¥M  UMd  for  the  silhouette  pretest, 
postteat,  and  retention  test  for  both  toidca  ocd  for  both  groupa. 

flaetual  Knowledge  Usst 
Ihis  test  was  of  the  multiple  choice  type  and  was  designed 
to  measure  the  gain  or  increase  in  factual  information  and  the 
retention  of  this  information.    Each  question  had  four  possible 
alternative  answers.    Ihe  students  were  instructed  to  choose  the 
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answer  they  thought  correct  and  place  that  axxswer  on  the  "dittoed** 
sheet  of  questions*    Ihe  students  were  also  instructed  not  to  guess 
if  they  had  no  idea  about  the  correct  answer^  but  if  they  had  » 
good  hunch  about  what  was  correct  to  ansver  the  question.    They  \rare 
told  that  <xae  third  of  the  number  of  wrong  answers  would  be  sub* 
tracted  from  the  total  number  of  right  answers  in  order  to  arrive 
at  a  score.    Ihis  test^  as  a  poatt«at^  vm  also  uaad  for  grading 
purposes* 

All-answers-correct  Test 

IZhis  test  was  of  the  multiple  choice  type  and  it  was  designed 
to  detezmine  \rtiether  the  experimental  group  would  choose  more  of  the 
MM  answers  to  a  specific  question  than  would  the  contx>ol  group. 
Each  question  had  four  possible  answers  from  which  to  choose. 
Students  were  told  that  all  the  answers  were  correct,  but  they  were 
to  select  the  one  answer  they  thought  best.    Ihey  were  also  instructed 
to  guess  if  they  could  not  make  up  their  minds  %diich  was  the  best 
answer  in  order  to  give  a  response  for  every  question.    The  author 
tried  to  pick  answers  that  were  equal  in  "rightness,"  but  this  did 
not  seem  to  be  possible  in  all  cases,  so  the  answers  that  most  likely 
would  have  been  chosen  by  the  students  were  either  placed  first  or 
last  in  the  list  of  possible  answers  (choices). 

Ihe  reason  for  this  arrangooent  was  because  when  a  group 
of  individuals  are  given  a  choice  of  selecting  a  number  at  random 
Svm  a  searles  of  consecutive  numbers  they  tend  to  salaot  more  of  the 


mjDabers  near  the  middle  of  the  series*    This  WM  desvonstrated  by  the 
authw  by  asking  students  from  8«v«ral  classes  to  choose  a  number 
from  the  series  of  numbers  one  through  five.    Ihe  students  were 
instructed  not  to  converse  with  their  neighbors  and  after  writing 
their  selection  on  a  slip  of  paper  not  to  show  it  to  anyone.  !rhe 
results  shoved  that  out  of  100  students  7  selected  Ko*  1,  13  selected 
Ho.  2,  kk  selected  Bb.  3«  21  selected  No.  k,  and  13  selected  So.  3* 
Presumably,  if  an  infinitely  large  group  did  this  selecting  the 
results  would  fit  a  normal  curve,  with  the  vast  majority  selecting 
the   more  "middle"  numbers. 

By  placing  the  right  answers  which  would  most  likely  be 
selected  by  the  stvdents,  either  first  or  last  in  the  series  of  ^ 
answers  for  each  qtus^^o^^  hoped  to  control  this  factor  of 

choosing  a  more  "middle"  number. 

Mental  AbiUty  Test 
Before  the  beginning  of  this  study  the  American  Council  on 
Education's  Psychological  Examination  was  given  to  each  student  in 
both  groups  to  caqpare  the  groups  as  to  their  mental  abilities.^ 
This  test  was  scored  by  the  University  of  Florida's  Board  of  Examiners 
in  Gainesville,  Florida. 

Statistical  Treatment  of  Test  Results 
Several  different  statistical  methods  were  used  in  the 
analysis  of  data.   After  consideration  of  the  problon  and  data  a  small 


^Thur stone  and  Ihur stone,  op.  cit. 


group  techolgue  for  treating  statistics  was  used.    Ihe  t  test  vaa 
tised  in  different  forms  to  make  the  data  gathered  for  the  small  groups 
BK>re  vmderstandable.    A  3  per  cent  level  of  confidence  was  used  for 
determining  any  statistically  significant  difference  between  the 
■cores  of  the  two  groups*   A  one-tailed  test  device  vaa  usad 
because  the  hypotheses  predicted  the  direction  of  the  results  in 
favor  of  the  experimental  groups* 

Psychological  examination  scpres.— The  scores  obtained  fsrom 
the  American  Council  on  Education's  Psychological  Examination  were 

tested  for  statistically  significant  differences  by  the  use  of  the 

1  2 
F  ratio   and  the  t  test. 

Projected  silhouette  responses.— The  relevant  (meaningful) 

silhouette  responses  for  each  group  were  contpared,  as  vere  the 

Irrelevant  (meaningless)  silhouette  responses.    The  percentages  of 

relevant  and  Irrelevant  responses  related  to  the  topics  studied  for 

the  pretest,  posttest,  and  the  retention  test  were  coiS(pared. 

Percentages  for  each  category  and  for  each  group  vere  tested  for 

3 

statistical  significance  by  vising  the  z  test. 

She  par  cent  of  responses  of  each  group  that  vere  related 
to  the  topic  being  studied  was  compared  vith  responses  that  vere  not 

^Helen  M.  Malker  and  Joseph  Lev,  Statistical  Inference 
(Rev  York:  Henry  Holt  and  Co.,  195^),  p.  lUO  and  p.  20^. 

^E.  F.  Llndquist,  First  Course  in  Statistics  (Hev  York: 
lM«(hton  Mifflin  and  Co.,  19^),  p.  13iJ. 

^Ualker  and  Lev,  op.  dt.,  p.  73* 


i.  ■  -  - 
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related  to  the  topics  being  stiidied.    Ihe  actual  number  of  responses 
related  to  the  topics  va«  used  In  this  esse*   Statistical  signifi- 
cance of  the  differences  between  the  variances  vas  tested  by  the 
F  ratlo^  while  the  significance  of  the  differences  between  the 
Beans  was  tested  by  the  t  test.^ 

Silhouette  respoases  were  placed  in  ten  categories  and  the 
percentages  of  respcmses  in  each  category  were  coiqpKred  for  the 
S  sad  C  groups.   Ttvb  statistical  slgoifioance  of  the  differences 
between  percentages  vas  tested  by  the  use  of  the  z  test*^  Qii  square 
vas  also  used  to  see  1^  t^bsre  vas  any  statistically  slgnificaat 
difference  when  the  rei^ooses  were  placed  in  categoaries*^ 

Factual  knotfledae  test  res»sl¥m«»-'Each  (piesticai  had  only 
<XDB  correct  response  ax)d  was  intended  to  teat  grasp  of  factual 
information.   Xhis  test  was  ccqposed  by  the  autdiors  of  the  text 
used  during  this  study.   She  loultiple  choice  test  for  the  ''Atonic 
iMorgy"  topic  had  thirty  ^stioms  vhile  the  test  for  the  "Organic 
Ghsmistry  and  Fetroleum"  topic  had  thirty-nine  Rations.   A  frequency 
distribution  vas  sMde  from  tb»  scores  of  each  group  snd  from  the 
gains  or  losses  in  the  scares  of  the  posttest  minus  the  pretest  for 
each  individual. 

'  "     ^Ibid.,  p.  IkO  and  p.  205. 

^Ibld.,  p.  157.      '  '  '^^ 

^Ibid.,  p.  78.  :  *  '  • ' 

^id.,  p.  81. 

."  '  '  •''  ■ 

'  ^       ■        .  ...  i^i^t  ,  • 


;,  V«rlanc«  or  "spread**  of  scores  for  eech  group  vas  con^pered 
to  Me  jif  either  group  bad  "clusterad"  acoreaf   She  P  ratio  vaa 
WMA  to  teat  the  differences  in  variance  for  statistical  aignifi- 

cajace#^ 

Mean  scores  of  each  class  vere  ccopared  to  see  vbldb.  group 
aade  the  hig^st  average  gain  in  factual  knovledge.   Mean  scores  of 
the  Increaaea  or  decreases  (posttest  scores  minus  pretest  acoraa 
iDd  posttest  acoraa  minus  retention  test  scores)  vere  ccqpered  to 
see  vhich  group  had  the  greatest  anxiunt  of  gain  and  retention  in 
factual  infonnation*   She  t  test  vaa  used  to  determine  if  the 
differences  batman  the  meana  of  the  gains  ware  atatistieally 
d^Blficant*^  l.       .•■),;^    iis;...--  ;  'i'. 

All~an8wiMr8''Correct  test*— Each  epiestian  had  four  responsaa^ 
and  all  of  the  reapooaaa  were  considered  correct.   Studenta  ware 
instructed  to  make  a  choice  according  to  the  ansver  they  thought 
best  or  else  to  guess*   Shera  vere  ten  questions  of  this  type  for 
each  study  topic*   Results  vere  coD(pared  to  aea  vhioh  groups 
aaginnantal  or  oontrol,  aeleoted  mora  of  tha  aana  raaponaaa  after 
the  study  of  the  to^e*  > 

Each  studenta*  irespcsiae  for  each  question  vas  cooipared  vlth 
all  the  studaota*  raaponses  for  that  particular  question*  Quaation 
Ro*  1  had  four  poaaible  ansv^s^  and  each  student's  choice  vas  congparad 
for  Hk&aeoB  vith  all  the  students*  choices  for  question 

^Ibid.>  p.  11*0. 
.     filbid..  p.  157.         '■  Mi  ;  .  . 
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lib.  1.    TblB  VM  repeated  for  e«ch  student  and  for  each  guestim. 
Differences  between  a  stitdent's  pretest  "Uke"  score  and  his 
posttest  "like"  score  gave  each  Individual  student  a  score  which 
represented  his  increase  or  decrease  in  "likeness." 

For  Method  I  of  treating  these  results  this  "likeness" 
•core  vaa  determined  by  the  total  number  of  students  in  each 
group  that  selected  that  particular  response  (choice).  For 
example^  if  ten  students  selected  the  first  response,  five  selected 
the  second  response,  four  students  selected  the  third  response,  and 
no  students  selected  the  fourth  response,  then  those  stvidents  who 
selected  the  first  response  would  get  ten  points  for  Itan  1,  those 
students  who  selected  the  second  response  would  get  five  points  for 
Item  1,  end  so  on*    Ttias  each  student  in  each  group  had  a  score 
that  was  not  only  weighted  but  also  showed  the  degree  of  "likeness" 
vben  compared  with  the  other  students.    The  difference  between  a 
student's  pretest  "like"  score  and  his  posttaat  "like"  score  g»v« 
that  individual  student  a  score  which  represented  his  increase  or 
decrease  in  "likeness,"  in  other  words  his  gain.    Hbe  differences 
in  the  means  of  these  gains  of  "likeness"  for  E  and  C  groups  for 
each  topic  usre  tested  for  statistical  significance  by  the  t  test.^ 

These  results  were  also  treated  in  another  way.  For 
Method  II  of  treating  these  results  a  value  of  zero,  two,  four,  or 
six  was  given  to  each  persons'  response  for  each  test  it^  according 

^Quinn  McNenar,  Psychological  Statistics  (Sd  ed.;  New  Yorkt 
John  Wiley  and  Sons,  1955 PP.  §5-6. 
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to  yiblch.  of  the  four  ansvers  had  the  leaot  to  the  zoost  student  - 
rMponsee,  or  according  to  the  least  to  the  most  number  of  studenta 
•electing  that  particular  answer  or  choice.    If  any  two  responaas 
for  a  pairtlcular  item  had  the  same  number  of  students  selecting 
it  then  an  odd  number,  one,  three,  or  five  vas  used  for  both  of 
the  tie  responses,  depending  on  its  position.    Thus  aa  in  the 
previous  method  of  scoring  each  stiident  in  each  group  had  a  score 
that  vas  not  only  weighted  but  also  represented  the  degree  of 
"likeness"  when  cocapared  with  all  the  students'  raaponses  or 
selections.    Differences  between  the  means  of  the  gains  were 
again  tested  for  statistical  significance  by  the  t  test.^ 

Xdmitationa 

Factors  that  may  have  affected  the  results  end  conclusions 
of  this  study  are: 

1.  She  films  themselves,  i.e.,  quality,  content,  length, 

etc* 

2.  Any  unmeasun^le  difference  in  the  nature  of  the  two 

topics. 

3.  The  different  time  of  the  school  day  and  year  when  the 
topics  were  studied. 

k.    Any  unnoticed  or  unintentional  emphasis  given  one  group 
or  topic  by  the  teacher. 

3,    The  smallness  of  the  groups. 


Ibid. 


6.    The  practice  effect  the  experimental  group  (Section  3) 
had  for  the  first  topic* 

7*    But  assumption  that  these  groups  are  a  representative 
•toiple  of  a  normal  population* 

Siese  are  oaaa  factors  that  may  not  have  been  controlled 
by  the  technique  of  using  a  second  topic  and  having  the  e^^rimental 
•Dd  control  groups  revarsed  for  this  secood  topic* 

fhia  study  ma  not  intended  to  find  or  giw  all  of  the 
answers  that  might  be  asked  in  this  area  of  perceptual  psychology 
Bad  education.    It  is  hoped  that  o'ther  coapleisentary  studies  will 
follow  so  that  the  basic  premise  of  this  study  may  be  investigated 
further* ' 

She  idea  of  using  films  to  cause  likeness  of  perceptions 
is  being  used  as  a  propaganda  and  indoctrination  technique.  Just 
how  effective  it  is  on  a  large  scale  when  the  audience  is  not 
"captive"  remains  to  be  tested*   What  would  the  results  of  this 
study  be  if  large  groups,  groups  of  mixed  ages,  groups  of  different 
races,  groups  tree  to  "take  or  leave"  it,  or  groups  with  other 
ooBDon  esqperiences  and  purposes  were  used?    Is  it  because  the 
audience  "projects"  itself  into  the  situation  presented  in  the 
films?    Vlhat  is  it  that  makes  viewing  the  films  such  a  "ccooon" 
QOnaon  e:<perlence7    Hov  can  films  be  made  to  Increase  this 
"coomonallty?"    Vlhat  are  some  of  the  possible  dangers  involved  in 
getting  people  to  perceive  relevant  as  well  as  Irrelevant  things 


and  slttiatlons  more  In  the  sum  What  are  some  of  the  • 

•Avtatages  and  dlaadvantagea?    What  are  the  relationships  and 
ratios  (if  there  are  any)  antpg  the  physical  organism,  experience 
puxpose,  need,  self  concept,  and  threat?    These  are  questions 
that  need  to  be  answered  if  more  understaisding  of  this  subject  is 
to  be  forthcoming* 


FROCEXURE 


Two  chemistry  classes  of  the  P.  K,  Yonoe  Labortttoory  School 
of  the  Cktllese  of  SSduoatioa,  Iblversity  of  Florida^  Gainesville, 
Florida,  vere  Involved  In  this  study.   These  chemistry  classes 
vere  composed  mainly  of  eleventh  gnade  students,  althou^  both 
sections  included  a  few  students  from  the  twelfth  grade.  There 
vere  no  repeat  students  in  either  section. 

Experimental  Population 
Section  3,  \rtilch  met  during  the  third  period,  had  twenty- 
aevan  students  vhile  Section  6,  which  met  the  sixth  period,  had 
fifteen  students.    With  regard  to  sex  Section  3  vas  ccxnposed  of 
29*6  per  cent  girls  vhile  Section  6  vas  composed  of  46.6  per  cent  "{^ 
girls.    The  ages  of  the  students  ranged  from  sixteen  to  eightan 
and  one  half  years.    The  mean  age  in  months  for  Section  3  vm 
201.37  months  vhile  for  Section  6  the  mean  age  vas  201.80  months* 
By  the  use  of  the  t  test  it  vas  found  that  there  vas  no  statistically 
significant  difference  in  the  mean  ages  of  the  tvo  groups.^ 


-Lindquist,  op.  dt.,  p.  138. 


Ths  mean  score  for  the  American  OoundX  on  Education's 
Peychologlcal  Examination  for  Section  3  vaa  &k»k  'ubile  for 
Section  6  the  mean  score  vas  90.6.    Qy  the  use  of  the  t  test  it 
was  found  that  there  vas  no  statistically  significant  difference 
in  the  mean  American  Council  on  Sducatlon's  Psychological  Sxami- 
natlon  scores  of  the  two  groups.^ 

Section  3  met  at  10:30  A.  M.  for  fifty-five  minutes,  five 
days  per  veek;  while  Section  6  met  at  2x10  P.  N.  for  fifty-five 
minutes,  five  days  per  week.   All  students  involved  had  one  year 
of  biology  during  their  tenth  year  in  school.    Both  sections  had 
already  studied  basic  chemistry  during  the  first  sasester  of  the 
year  that  -Uiis  study  vas  conducted.     %  i 

Aftar  a  discussion  with  tha  students  ab<nit  what  topics 
ml^t  be  studied  during  the  second  scsnester  and  vhat  the  general 
operational  procediure  of  this  study  would  Involve,  both  groups 
were  unanimous  in  their  desire  to  participate  in  this  study.  Ihe 
instructor  was  careful,  at  all  times,  not  to  disclose  the  real 
puzpose  of  the  study  or  idmt  the  tests  were  designed  to  measure. 
To  see  If  the  students  did  or  did  not  understand  the  purpose  of 
this  study  the  students  were  instructed  to  write  on  a  card  what 
tbey  -tiiought  the  purpose  of  this  study  was  and  to  write  any  cconeots 
about  the  study  that  they  wished  to  BalBa*^ 

4bld. 

^See  Appendix  C  for  copies  of  these  statooents. 


Ibe  Subject  Matter 
The  two  topics  selected  for  tdiis  study  vere  "Ataaic 
Bners/  and  "Organic  Chonlstry  and  Betroleum."  mra 
selected  from  several  possible  topics  or  units  of  study  for  the 
following  reasons t    (l)  instructional  films  vere  available  that 
fit  each  topic,  (2)  these  topics  were  part  of  the  regular  second 
semester's  work,  (3)  reference  materials  and  sane  laboratory 
•qullMBKit  suitable  to  these  topics  were  available,  {k)  the  basic 
text  Modem  Chemistry  included  chapters  relative  to  these  topics 
Each  section  had  tventy*four  consecutive  fifty-five  minute  claaa 
periods  for  each  of  the  two  topics. 

The  Films 

The  following  sixteen-millimeter  sound  films  vere  used  for  the 
experimental  (film)  group  for  the  topic  "Atomic  Energy."    Group  3  saw 
each  of  these  el^t  films  while  Group  6  did  not  see  them. 


1. 

Atomic  Energy,  EBP,  BW,  ll' 

2. 

Inside  Hie  Atom,  Iiat*l.  Film  Bd. 

of  Canada,  BW,  11* 

3. 

Atomic  Badlatlon.  EBF,  BW,  12* 

k. 

The  Atom  and  Biological  Science, 

1 

EBF,  BW,  12 

5. 

Carbon  Fourteen,  EBF,  BW,  12* 

6. 

A  Is  for  Atcm,  Gen.  Elec.  Corp., 

C,  16* 

7. 

Atom  Stoashers,  EBF,  BU,  11* 

8. 

The  Atcm  Goes  to  Sea,  Gen.  Elec. 

Corp.,  BW,  10* 

Dull,  Brooks,  and  Metcalfe,  op.  eit. 


•the  slxteen-mllHaeter  filnifl  following  wwre  twed  for  the 
eacperloental  (film)  group  for  the  topic  "Organic  cawmiBtry  and 
itetroleian.**    Group  6  sacv  each  of  these  eight  films  while  Group  3 
did  not  see  tham* 

1.  Crude  Oil  Distillation,  SheU  Oil  Co.,  BW,  U* 

2.  Oil  for  Aladdin's  Lamp,  Shell  Oil  Co.,  BW,  l8* 

3.  Refining  Oil  for  Energy,  SheU  Oil  Co.,  BW,  16* 
k.    Birth  of  an  Oil  Field,  Shell  Oil  Co.,  C,  aB* 

5,  Prospecting  for  Petroleum,  Shell  Oil  Co.,  C,  18* 

6,  Patterns  for  Cheaicals.  Shell  Oil  Co.,  BW,  iS* 

7.  Evolution  of  the  Oil  Industry,  Bu.  of  Mines,  C,  lB* 

8.  Gasoline  for  Everyooe,  Ethyl  Corp.,  BW,  lO' 
Zbaaa  films  were  selected  on  the  basis  of  their  appro- 

priateneaa*   After  ordering  the  films   which  seemed  best  likely 
to  fit  the  topics,  they  were  previewed,  and  for  each  film  a 
detailed  outline  of  its  subject  matter  wm  ante.    'San  follovinf 
criteria  were  used  to  determine  the  final  selection  and  use  of  the 
films t 

1.  Appropriateness  to  content  of  topic  being  studied* 

2.  Technical  quality, 

3*   Appropriateness  to  grade  level. 
k,   Acciuracy  of  information  presented* 
3*    Oarganlzation  of  information  presented. 


Ei^t  films  were  iised  for  each  topic.    These  films  vere 
used  to  the  best  of  the  ability  of  the  instructor  in  a  manner  he 
felt  was  the  most  efficient  and  effective.    This  method  is 
esx>lained  in  detail  in  the  section  following. 

Method  of  Instructioa 

Both  cha3iistry  sections  were  assigned  the  same  basic  text 
material^  the  same  classroooijr  and  given  access  to  the  same  reference 
materials  as  well  as  the  same  laboratory  e^foent.   At  the  begin- 
ziing  of  each  unit  for  each  section  there  was  an  introductory  lecture 
by  the  instructor.    As  the  groi^ps  became  more  familiar  with  the 
content  of  the  togpica^  Biore  resource  oatarials  were  utilised.  At 
this  point  the  Instructor  performed  several  demonstrationB  to 
illustrate  some  principles  in  order  to  funiliarize  the  students 
with  particular  pieces  of  apparatus.    Students  were  then  asked  to  ' 
choose  a  "project^**  apecial  danonstration,  or  special  repox*t  that 
was  related  to  the  topic  being  studied.    During  the  ranainder  of 
the  unit  the  students  worked  about  two  periods  per  week  on  their 
laboratory  "projects."    The  other  three  or  four  periods  per  week 
were  devoted  to  lectures^  discuflsioos^  reviews,  and  tests. 

At  all  tlBwa  the  instructor  tried  to  teach  both  secticma 
in  the  same  way  with,  of  course,  the  exception  of  the  films. 
When  a  film  was  shown  to  the  experimental  section,  the  detailed 
outline  of  that  film's  content  was  used  as  the  basis  for  a  lecture, 
discussion,  or  demonstration  with  the  control  group.   Although  only 


the  experimental  section  saw  the  fl3jm,  both  groups  had  the  sme 
content  for  that  particular  lesson.    The  only  variable  recognized 
vas  that  of  the  film.    Ihe  subject  matter,  visual  aids  such  as 
chalkboards,  dlagraos,  end  terbbook  pictures,  time  ecqphaais,  and 
enthualaam  were  kept  as  constant  as  possible* 

She  Instructor  showed  the  films  and  explained  the  liqpox>tant 
parts  of  -Uae  films  to  the  experimental  groups.   After  a  film  vm 
shown,  a  follow-up  discussion  vas  held.    If  any  points  of  infoannatloa 
were  not  clear,  they  were  explained  in  detail.    If  the  students  iid 
not  understand  a  film  and  wished  to  see  it  a  second  tiMse  it  was 
reshown.   For  this  seccuxi  shoving  intportant  aspects  of  the  film 
were  re«q?basl2ed.^  This  procedure  for  using  educational  or 
Inrtmetlonal  films  in  a  classaxKxn  is  accepted  as  desirable  by 
most  of  the  aut^Kxritles  in  the  field  of  audio- visual  educatloar 

Tbe  technique  of  exchanging  the  giroups  for  titie  second 
topic  vas  esgpected  to  eliminate  many  uncontrollable  variables*  It 
must  be  kept  in  mind  that  for  the  second  topic  the  ctmtrol  group 
already  had  the  experimental  experience  once;  therefore  any 
differences  vere  not  expected  to  be  as  great  as  they  were  for  the 
first  topic.    For  the  "Atomic  Energy"  topic.  Group  3  was  the  experi- 
mental or  film  group  while  Cbroup  6  vas  the  control  group.    For  the 
second  topic,  "Organic  Chemistry  and  Petroleum,"  Group  3  became  the 
control  or  nonfllm  group  vh±le  Group  6  became  the  experimental  or 
film  group* 


-'-If  the  students  understood  the  film  after  the  first  shovlzig 
they  expressed  a  desire  not  to  sit  thxxnjgh  a  second  showing* 


An  attflm>t  vas  made  to  keep  the  classes  as  close  together, 
•a  far  aa  Isngtli  of  ireaentatioa  was  coacenwd^  aa  poaaibla.  Tais 
vas  not  always  possible  due  to  adtool  activities  and  other 
uncontrollable  Interruptiona*   A  day-to-day  account  of  the  activities 
of  both  classes  for  both  topics  can  be  found  in  Appendix  O*   Vor  an 
outline  of  soBje  of  the  subject  matter  for  both  topics,  other  than 
the  content  presented  in  the  filzns,  see  Appendix  E.    Students  used 
these  outlizwa  iilong  vith  films,  textbooks,  and  other  reference 
materials.  . 

^  Svooaduraa  used  wsret   (l)  reversed  groups  for  the 
aecond  toipie,  (S)  eadi  geaap  atudied  same  content  on  about  tba  . 
§mm  day,  (3)  one  teacher  for  both  groups,  (k)  both  cproups  spent 
about  seaoe  amount  of  tine  on  topics,  (3)  the  students  did  not 
knov  purposes  of  the  study  and  tests,  (6)  the  variable  vas  that 
the  experimental  groiipa  sav  the  films  vhUa  the  ^c»itrol  grouipa  ■ 
studied  the  content  of  the  films  in  lectura-discuasion  periods. 
Swse  procedures  wore  expected  to  provide  an  adequate  e^qperimental 
altuation.   Even  though  the  groups  vere  small  and  limited  to 
studying  tvo  topics  these  procedures  made  it  poasible  to  collect 
usable  data,  \Mch  la  praaented  in  Chapter  ZV  following, 

t  .-    ■  -  I     ;.'  i  *  •'■  '  ^       '  -  *   '■  '    ! . 

•      '       ■      '       ■        :       '  -  .  '    A.  "-'>  t  ■      •  • 

;  ,  ,    I     .  ,      .1  I       .  ■     .       .  •  - 


(mPTER  IV 


THE  DATA  AND  THEIR  TREATMENT 

It  may  be  said  that  the  results  for  some  of  the  teats 

were  not  consistent  with  the  hypotheses.    However,  there  did 
sem  to  be  a  trend  when  the  results  of  the  different  tests were 
vleved  as  a  total  picture  for  both  groups. 

The  experimental  (film)  sproups  did  not  gain  more, 
statistically.  In  factual  knowledge  nor  did  they,  statistically, 
retain  more  facts.    The  experimental  groups  showed  a  definite 
statistical  advantage  in  giving  "like"  responses  when  the  results 
for  the  Irrelevant  (meaningless)  silhouettes  were  coiqpared}  but 
the  experimental  groups  showed  little.  If  any,  advantage  In 
giving  "like"  responses  vben  the  results  of  the  relevant  (mean- 
ingful) silhouettes  were  coiApared.    For  the  all-answer- correct 
test  there  was  an  Indication  that  the  experimental  groups  did 
choose  more  of  the  same  answers,  although  this  was  more  evident 
for  one  of  the  topics  than  for  the  other. 

Mental  Ability  Test  Results 
The  American  Council  on  Education's  Psychological 
tanination  was  used  to  find  if  the  two  groups  were  comparable 
in  their  mental  ability.    There  was  no  statistically  significant 


difference  In  the  variances  of  scores  for  this  test,  or  in  the 
BMtns  of  the  tvo  groups*  scores  for  this  test. 

Ihere  vae  no  statistically  significant  difference  in 

the  variances  or  the  means  of  the  ages  of  the  tvo  groiips* 

TbB  F  ratio'''  vas  used  to  test  the  significance  of  variance 
p 

while  the  t  test   was  used  to  test  the  significance  of  the 
difference  between  the  mean  scores  of  the  two  groups*    Table  1 
shows  the  coopariaon  of  the  mental  ability  scores  for  the  two 
groups  while  Sable  2  coiqpares  their  ages* 


SABLE  1 

CCMPARISON  OP  A.  C.  E.  PSYCHOLOGICAL  EXAtONAXIOR 
MEAN  SCORES  OF  TWO  CHEMISTRY  SECTIOSS 


8.  D. 

Variance  (S^) 

Mean 

Section  3 

13.63 

185.87 

h2.kX 

Section  6 

11.90 

llH.61 

'*5.33 

Difference 

1.73 

1^4.26 

2.92 

i  ■ 

1.312 

i 

0.681 

Significance 

nose 

•Walker  and  Lev,  op.  cit.,  p.  lUO  and  p.  205. 

»  -  ■ 

Lindguist,  op.  cit.,  p.  I38. 
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TABLE  2 

COMPARISON  OF  MEAN  AGES  IH  MQHTHS  FOR  SIUZSNT3 
IN  THE  TWO  CHENZSZRY  SECTIONS 


S.  0. 

?ariance  (S*^) 

Mean 

Section  3 

7.0X 

50.39 

201.37 

Section  6 

5.92 

35.31 

201.80 

Difference 

1.09 

15.08 

O.U3 

I.U3 

% 

0.195 

Significance 

none 

Silhouette  Test  Resvate 
All  rtt«pcna«8  to  the  silhouettes  for  both  sections  vere  tallied 
according  to  \rtjether  or  not  they  vere  related  to  the  topic  being 
studied.    !I!he  responses  given  by  each  student  for  each  silhouette  that 
vas  related  to  the  particular  topic  being  studied  were  conqpared.  For 
each  student  the  number  of  related  responses  for  the  pz^test  vms 
subtracted  froD  the  nianber  of  related  responses  for  his  posttest.  She 
nsan  gain  in  related  responses  was  determined  for  the  experiioental  and 
control  groups.    These  aaan  gains  vere  tested  for  statistical  signifi- 
cance by  the  t  test.^   Likewise  the  number  of  student  topic-related 
responses  on  the  retention  test  vere  subtracted  from  their  responses 

Hialker  aivi  Lev,  op.  cit.j  p.  157, 


k6 

on  the  posttest.    The  vmn  locMS  were  detexvlned  for  both  groups 
and  tested  for  statistical  significance*  t 

Ibr  the  "Atomic  Energy^  topic  the  gain  of  the  experimental 
group  over  the  control  group  in  the  mean  scores  of  the  related 
responses  for  the  silhouette  posttest  minus  pretest  was  1.0^*  This 
was  not  a  statistically  significant  difference.    The  difference 
betveen  the  mean  scores  of  the  experimental  and  ccmtrol  groups 
(Table  3)  for  the  silhouette  posttest  mizttui  retention  test  z«lated 
responses  was  0.03,  ^ch  vas  not  stattlstleally  significant* 

For  the  "Or^uiic  Chanistry  and  Petrolexan"  topic  the 
difference  betveen  the  mean  scores  of  the  experimental  and  control 
groups  for  the  silhouette  posttest  mlmis  pretest  related  responses 
vas  O.^f  vhldi  vas  not  statistically  significant.    The  difference 
betveen  the  mean  scores  of  the  experimental  and  control  groups 
(Table  k)  for  the  silhouette  posttest  minus  retention  test  vas 
0.30,  vhlGh  vas  not  statistically  significant.' 

There  vas  no  statistloally  significant  difference  betveen 
the  means,  and  there  did  not  seem  to  be  any  trend  vhen  the  total 
topic-related  silhouette  responses  for  both  groups  were  compared. 
As  vlll  be  shewn  later  this  vas  not  true  vhen  the  topic-related 
responses  veare  separated  for  the  relevant  and  the  Irrelevant 
silhouettes.^ 


^See  Tables  3  and  6  and  their  descriptiou  for  a  more 
detailed  explanation. 


The  variance  of  all  topic-delated  silhouette  responses 
for  the  "Atomic  Energy"  topic  vrere  cona«red  for  significance 
by  the  use  of  the  F  ratio*    For  the  posttest  minus  the  pretest 
the  F  equaled  3*607  \^ch  vas  statistically  significant  at  the 
1  per  cent  level  of  confidence.    Fbr  the  posttest  minus  the 
retention  test  (Table  3)  the  F  equaled  l.Sll*  idoich  vas  not  ■ 
statistically  significant* 

For  the  "Organic  OiemiBtry  and  Petroleum"  topic  the  F 
for  all  the  topic-related  responses  for  the  posttest  minus 
protest  vas  2*363  vhich  was  statistically  significant  at  the 
5  per  cent  level  of  confidence.    The  F  for  the  posttest  minus 
the  retention  test  (Table  h)  vas  2.614  vhich  also  vas  significant 
at  the  5  per  cent  level  of  confidence.  * 

Although  the  experimental  groups  had  a  smaller  variance 
for  their  topic-related  x^spoiwes  for  the  "Organic  CSbsmistry 
end  Petroleum"  topic  this  vas  not  true  for  the  "Atomic  Energy* 
topic.    When  the  variance  for  both  the  relevant  and  irrelevant 
silhouette  results  are  considered  together  neither  the  e^qperi- 
mental  nor  control  groups  shov  a  statistical  advantage*  . 

All  responses  from  both  the  relevant  and  irrelevant 
silhouettes  that  vere  related  to  the  topic  being  studied  vere 
separated  and  tallied. 


TABLE  3 

COMPARISON  OP  E  AND  C  CROUPS'  TOTAL  TOPIC-RELATED 
RESPONSES  TO  ALL  THE  SIXmiETTES  7GR  !IHE 
"ATOMIC  ENERGY"  TOPIC 


Posttest  Scores  Minua 
Pretest  Scores 

Posttest  Scores  Minus 
Retention  Test  Scores 

B  C 

mm  w 

Sec*  3            Sec.  6 

B 

Sec.  3 

C 

Sec.  6 

Mean  (gains) 

5*37  ^^.33 

-0.30 

-0.33 

Difference 

0.03 

i 

1.2U 

0.01*9 

significance 

none  * 

none 

13.U5  3.357 

2.71^ 

1 

3.607 

Slgnifieanee 

0.01 

none 

For  both  topics  the  ejqperimental  groups  gave  a  statistically 
significant  higher  per  cent  of  topic-related  responses  to  both  the 
relevant  and  Irrelevant  silhouettes.    The  level  of  confidence  fen* 
the  "Atooio  Energy"  topic  vas  greater  for  the  irrelevant  silhouettes 
(.0003)  than  for  the  relevant  silhouettes  (.05). 

For  both  topics  the  e3Q>eriinental  groups  gave  a  statistically 
significant  higher  per  cent  of  topic-related  responses  for  the 
relevant  silhaiettes.    For  both  topics  (Tables  5  and  6)  the  level  of 
confidence  was  .OOO^. 


TABLED 

COICPARlSOn  OF  E  Am)  C  (aODPS*  TOTAL  TOPIC-RELATBO 
RESPONSES  TO  ALL  THE  SILHCXJETZBS  FGR 
"OBGAISIC  COOaSTRY  AND  PEIRQLEUrf  TOPIC 


Fosttest  Scores  Minus         Pbsttest  Scores  Mlzms 
Pretest  Scores  Retention  Test  Scor«9 


S 

Sec.  6 

C 

Sec.  3 

S 

Sec.  6 

c 

Sec.  3 

Mean  (galn«) 

2.87 

2.29 

-O.ltO 

-0.70 

Difference 

0.58 

0.30 

O.U55 

Significance 

none 

S2 

5.285 

12.500 

■  ^  ,( 
2.6lh 

6.91*6 

f 

2.363 

2.6X4 

Significance 

0.05 

0.05 

90 


TABI£  3 

CX3HPARISQN  OF  E  AND  C  (ROUPS'  fER  CERT  OF 
TOHC-mATED  RESPQIISES  TO  RELEVAKT  ARD 
IRRELmNT  SILBOUETZSS  PGR  "ATOMIC 
BHESGY"  TOnC 


Respoases  to  Relevant        Responses  to  Irrelevant 
(Meaningful)  Silhouettes     (Meaningless)  Silhouettes 


Sec.  3 

c 

Sec.  6 

Sec.  3 

p 

V 

See.  6 

fretest 

13.63t 

1.6* 

0*0* 

Difference 

1.6* 

i 

0.272 

1.821 

significance 

none 

0.05 

Fosttest 

13.^** 

3.9* 

Difference 

9.5* 

t 

i.5fle 

3.1*3^ 

Significance 

0.05 

0.0005 

Retention  test 

7.2* 

3.3* 

Difference 

5.52t 
3.689 

3.9* 
1.751 

Significance 

0.0005 

0.05 

n 


ZABLB  6 

COMPARISON  OF  £  AND  C  (SOUPS*  fER  CERT  OF 
TOFIC-B£XA!I£D  RESPONSES  TO  RELBVAIIT  AND 
IRR£Z£VANT  SILHOUETTES  TOR  "GRCANIC 
CHEMISOKY  AND  f£TROLEUtf'  TOPIC 


Responses  to  Relevant 
(Heaningful)  Silhouettes 

Responses  to  Irrelevant 
(Meaningless)  Silhouettes 

ti 

Sec.  6 

n 

w 

Sec.  3 

Sec.  6 

c 

V 

Sec*  3 

Pretes't 

U0.20^ 

1.01* 

Difference 

2.2^ 

©•8f* 

i 

1.13h 

0.768 

Significance 

.  none 

DQOe 

Poettest 

63.7* 

'  i.8jr 

Difference 

7.0?^ 

3.6jt 

1 

2.717 

1.997 

Significance 

0.005 

0.025 

Retenticm  test 

69.009( 

54.605t 

3.25* 

0.33* 

Difference 

2.92* 

I 

7.'*37 

2.62lf 

Significance 

0.0005 

0.005 
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All  responses  to  the  silhouettes  were  placed  into  ten 
categories  according  to  their  relationship  to  the  subject  of 
the  individual  categories.    Hoe  following  ten  categories  were 
usedi    (l)  human,    (s)  parts  of  humans^  (3)  animals,  {k)  parts 
of  animals,  (5)  objects  of  nature,  (6)  man-made  objects, 
(7)  buildings,  (8)  machinery,  (9)  land  fozms  and  geography, 
and  (10)  original  or  fictional. 

Hhe  decision  to  use  these  categories  vas  made  after 
reading  mim  studies  concerning  the  Rorschach  Ink  Blot  tests. ^ 
Some  of  the  categories  used  in  the  Rorschach  Ink  Blot  test, 
with  revisions,  sensed  spplicable  to  both  relevant  and  irrele- 
vant type  silhouettes. 

For  the  '^Atonic  Inargy"  topic  Section  3  (E)  had  a 
significant  increase  of  10*93  pez*  cent  of  responses  from 
the  pretest  to  the  posttest  for  the  eighth  category  (machinery). 
This  is  compared  to  an  increase  (Table  7)  of  only  6,6k  per  cent 
of  retiponaes  in  this  category  for  Section  6  (C). 

For  the  "Organic  Chemistry  and  Petroleum**  topic 
Section  6  (e)  had  a  significant  increase  of  10. 60  per  cent 
of  responses  fxt»  the  pretest  to  the  posttest  for  the  fifth 

■^^arauel  J.  Beck,  Rorschach's  Test;  I  Basic  Processes 
(Bev  York:  Grune  and  Stratton,  I9h9).    firuno  Klopfer,  et  bIJ 
Developments in  the  Rorschach  Technique,  Part  I  (Yonkers-on-Hudson, 
Hew  YOTk:  Vforld  Book  Co.,  195^);    Alfred  A.  Knopf,  Projective 
Psychology  (Mew  York:  Alfred  A.  Itoopf,  1950 ). 
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category  (objects  of  nature).    This  is  ccoipared  to  an  Increas* 
(Table  8)  of  only  6*60  per  cent  of  resfonses  In  this  category 
for  Section  3  (C). 

ZABLB  7 

COMPARISON  OF  CAXEXKXilES  FOR  THE  SILHOUETXE  R£SPC»fSES: 
fER  CE3fr  CP  BESFQNSES  RELATED  TO  CATBGCHIES 
FOR  THE  "ATOMIC  EHERGr  TOPIC 


Experimental,  Section  3  Control,  Section  6 


Categories 

Pretest 

Fosttest 

Retention 

Pretest  Bosttest  Retention 

1. 

5.60jt 

5.533t 

5.^*85^ 

1*22$ 

i*.739t 

2. 

6.96 

5.3'* 

i*.93 

5.19 

3.06 

U.18 

3. 

10.53 

7.37 

7.08 

9.56 

6.U 

8.36 

S.OU 

1.51 

1.69 

1.87 

1.39 

2.3'* 

5. 

19.86 

18.95 

I7.8U 

18.29 

15.56 

14.21 

6. 

20.37 

19M 

19.23 

26.19 

29.16 

23.35 

7. 

6.60 

U.86 

if. 31 

5.IH 

3.60 

5.82 

8. 

21.90 

32.83 

31.08 

21.41 

28.05 

28.13 

9. 

3.22 

2.18 

2.92 

1.66 

2.22 

2.23 

10. 

2.89 

3.35 

k.OO 

k,9B 

3.61 

5.57 

For  both  topics  there  vas  zto  significant  incrwue  or  decreaaa 

in  the  per  cent  of  responses  for  any  category  between  the  posttest  and 
the  retention  test. 


3h 


SABLE  8 

COMPARISOR  OP  CAIEGCeiES  FOR  IHE  SILQOUETTE  RESPOHSES: 
PER  CENT  OF  RESFC^SES  KEIATED  TO  CAIEGORIES  TOR  THE 
"CRGAKIC  CHE34ISIRY  AMD  PEmOLBUM"  TOPIC 


Experimental,  Section  6  Control,  Section  3 


Categories     Pretest  Posttest  Retention      Pretest  Bosttest  Retention 


1. 

6.55?t 

»^.321^ 

6.07^t 

3*80^ 

3.75St 

4.183( 

2. 

0.97 

0.62 

1.59 

2.29 

1.46 

1.17 

3. 

9.98 

8.61^ 

8.95 

9.72 

10.02 

10.20 

k. 

U.13 

3.39 

2.3^^ 

5.47 

5.01 

4.52 

5. 

12.86 

23.46 

21.09 

13.43 

19.83 

19.39 

6. 

26.21 

2U.39 

22.36 

22.61 

20.46 

22.91 

7. 

3.39 

3.39 

6.07 

5*30 

4.38 

5.18 

8. 

31.31 

27.1^ 

28.43 

32.70 

32.57 

29.93 

9. 

0.U9 

0.00 

0.00 

0.88 

0.21 

0.33 

10. 

5.09 

iv.32 

3.19 

3.71 

2.29 

2.17 

This  vould  seem  to  indicate  that  the  experimental  group  \Aio 
MOT  the  "Atomic  Energy"  filnus  gave  more  responses  that  had  socse 
relationship  to  "machinery"  (Category  8)  than  did  the  c(»itrol  group 
\ri}o  did  not  see  the  films.    It  vould  also  se^  to  indicate  that  the 
experimental  group  who  sav  the  "Organic  Chemistry  end  Petroleum" 
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films  gave  more  responses  related  to  "objects  of  natuire**  (Category  3) 
than  did  the  control  group  ^o  did  ziot  see  the  films. 

Another  vny  of  canparliig  the  increases  and  decreases  of  the 
silhouette  responses  for  the  categories  vas  by  the  use  of  Chi  square. 
Tor  each  category  the  control  groups*  responses  vere  subtracted  tvm 
the  eaqperimental  groups'  responses.    (Ehese  differences  for  each 
categc»y  were  cocipared  for  statistical  significance  by  the  use  of 
Chi  s^iare*    Ihe  results  show  (Sables  9  and  10)  that  for  the  total 
differences  of  all  categories  of  the  "Atomic  Energy"  topic  responses 
there  was  •  statistically  significant  difference  for  the  pretest, 
posttest,  9bA  retention  test;   vblljs  for  the  "Organic  GbamUtry  and 
Petroleum"  topic  responses  thara  was  a  statistically  significant 
difference  for  only  the  posttest  responses* 

TABLE  9  ■ 

"ATOMIC  ESEROlT  TOPIC  RESPOHSES  PCR  SMCOETTES  AERAIKJED 
IH  TEN  CATEGORIES:    E  OlOUP'S  RESPOHSES  MHJUS 
C  GROUP'S  RESPONSES  FOE  EACH  CATBGOBY 


Pretest  Posttest  Retention  Test 

(E  -  C)  (E  -  C)  (E  -  C) 

(Sec.  3  -  Sec.  6)      (See.  3  -  Sec.  6)    (See.  3  -  Sec,  6) 


Chi  Square  21.915 
Significance  0.01 


IS.SBS 
0.03 


IS.958 
0.029 
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TABLE  10 

"CfiGANIC  CHEMISTOY  AND  PETRQLEUIf'  TOPIC  RESPONSES 
.    FOR  SILHOUETTES  ARRANGED  IN  TEN  CATEGCfllES: 
E  OROUP'S  RESPONSES  MINUS  C  C3R0OP*S 
BESPOaSES  FOR  EACH  CAZBQCBY 


Posttest  Retention  Test 

(E  -  C)  (E  -  C) 

(Sec.  6  -  Sec.  3)    (Sec.  6  -  Sec.  3) 

CM  Sqfuare  15.189  17.7Wf  10.121 

Significance  non«  0.0**  none 


this  vould  seem  to  indicate  that  vben  all  the  responses  to  the 
silhouettes  for  all  the  categories  are  ccxnpared  there  is  little 
difference  between  the  experimental  and  aontirol  groups  except  for  tha 
posttest  responses.    This  vould  mean  that  the  ea^perimental  groigps 
did  give  a  statistically  significantly  hi^ier  number  of  silhouette 
related  responses  after  the  study  of  both  topics. 

This  method  of  using  Chi  square  did  not  disclose  for  vhlch  of 
these  categories  the  eiqperimental  groups  had  a  significantly  higher 
znaaber  of  responses.    The  previous  method  of  cooparing  the  gains  in 
per  cents  does  point  out  the  significant  categories  for  each  topic. 

yiactual  Knowledge  !test  Resttlts 
As  mentioned  previously*  this  test  vas  desigzied  to  measure 
the  Incz^ease  or  gain  in  factual  knowledge  or  information. 


Pretest 
(E  -  C) 
(Sec.  6  -  Sec.  3) 


9? 


For  the  "Atomic  Energy"  topic  (Tables  11  and  12)  the 
dJltfereaoe  between  the  meaau  for  the  gains  of  Izidivldual  student 

(posttest  miniis  pretest)  for  the  factual  knowledge  test 
was  .11,  vblch.  vas  not  statistically  significant.    The  diffeirence 
betveen  the  mean  gains  foac  individuals  of  the  posttest  minus 
retention  test  vas  1*39 »  vhlch  vas  not  statistically  significant • 

TABLE  U 

GAZHS  IN  USDZVCXJAL  STUDEIITS*  SCORES  FCR  E  ABD  C  GROUPS 
,     .      ON  FACTUAL  KNOWLEDGE  TEST  FOR  . 
••ATOMIC  ENERGr'  TOPIC 


Posttest  Scores  Hinus  Posttest  Scores  Minus 

Pretest  Scores  Retention  T^st  Scores 


I  C  I-     •  C 

Sec.  3  Sec.  6  See.  3  Sec.  6 


Mean  13.0l»  12.93          -3*32  -2.13 

Difference                0.11  1.39 

j|                            0.071  0.922 

Significance              none  none 

Variance  S^  15.I9  35.6l>          12. 1*1  28.36 

t                             2,3k  2.85 

Significance              0.0?  0.01 
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TABtE  12 

QAISS  IN  INDIVIDUAL  STUIBNTS'  SCOPES  FCR  E  ABD  C  QROUSS 
OP  FACTUAL  KNOULEDGE  TESTS  FOR  "CBGAIilC 
CHEMISIRY  ARD  FSmOWSt'  TOPIC 


Posttest  Scores  Minus         Posttest  Scores  Minus 
Ar^test  Scores  Retention  Tisst  Scores 


S 

Sec*  6 

• 

Sec.  3 

£ 

Sec.  6 

• 

Sec.  3 

Hsu 

13.07 

10*30 

-3.73 

-3.1*8 

CdUTference 

2.77 

0.25 

1.611 

0.153 

Significance 

0.05 

ncos 

Variance  (^) 

i 

26.79 

1.21 

32*39 

35.93 

7.20 

Significance 

Bone 

• 

0.01 

The  eKperimental  group  (Tables  11  and  12)  for  the  " Atonic 
Energ/*  topic  had  a  statistically  significant!/  smaller  variance  or 
"spread"  in  its  scores  than  did  the  control  group  (F  =  2.3^)*  but 
this  was  not  so  for  the  experimental  group  in  the  "Organic  Cboisistry 
and  Petroleum"  topic  (F  a  1.21). 

Foac  the  "Organic  Chemistry  and  Petroleum"  topic  (Table  22) 
the  differmce  between  the  nsans  for  the  gains  of  Individual  student 
•oores  vas  2.77  fox*  the  posttest  minus  pretest.    !IMs  difference  vas 
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significant  at  the  3  per  cent  level  of  confidence.    The  difference 
between  the  mean  gains  for  individuals  of  tb«  poattest  minus 
retention  test  vas  .25  ybidh  was  not  statistically  significant. 

For  both  topics  in  only  one  of  the  four  cases  (Table  12) 
was  the  difference  between  the  means  of  the  individual  gains 
statistically  significant  in  favor  of  the  experimental  groups. 
Ilhls  case  was  the  posttest  minus  pretest  for  the  factual  loaowled^ 
test  of  the  ''Organic  CSieinlstry  and  Petroleum"  topic. 

For  both  topics  in  three  of  the  four  cases  the  variance  (S^) 
of  scores  for  the  eaqperimental  groups  was  less  than  the  variance  of 
scores  for  the  control  groups.    This  case  ((liable  12)  was  the  post- 
test  minus  pretest  scores  for  the  factual  knowledge  test  of  the 
"Organic  Chemistry  and  Petroleum"  topic. 

Vlhen  the  variances  and  means  of  the  individual  gains  for 
the  two  groups  for  both  topics  were  compared  there  was  little 
consistency.    In  other  woirds,  idien  considez^ed  statistically,  the 
over-all  picture  shows  (Tables  11  and  12)  that  neither  the  film 
nor  the  nonfilm  groups  had  an  advantage  or  learned  more  factual 
knowledge  related  to  the  topic  being  studied.    This  applies  as 
well  to  the  retention  of  the  factual  knowledge  related  to  the 

f  ■' 

topics. 

Another  way  to  look  at  the  results  for  the  factual  knowledge 
tests  is  to  consider  the  means  directly  of  one  group  as  ccotpared  to 
the  other  group.    For  example,  this  was  done  for  the  American  Council 
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on  Bducatdons  Psychological  Examination  scores*    If  the  reader  recalla. 
Section  3  had  a  oaaa  score  of  6k,2Z  lAdch  Sectloa  6  htA  a  aaan  score 
of  90*27  and  the  difference  batWMn  tfaMM  oeana  vaa  6.0?,  vhlle  the 
t  for  this  difference  vas  .682,  vhlch  was  not  statistically 
significant.    Therefore,  it  vas  concluded  that  there  was  no 
statistically  sisnlficant  difference  between  the  mental  abilities 
of  the  tvo  groups.    Ihis  same  sisqple  testing  of  differences  of 
BMUos  between  the  tvo  groups  was  done  for  eeu:h  mean  score  for  the 
factual  knowledge  test* 

For  the  "Atomic  Energy"  topic  (iCable  13 )  the  difference 
bstwstn  tbs  mmx  scores  of  Section  3  (b)  and  Section  6  (C)  was  »27  tcr 
the  pretests,  .37  for  the  posttests,  and  1.01  for  the  retention  tests* 
In  none  of  these  cases  were  these  differences  statistically  signifi- 
cant* 

TABM  13 

COMPARISON  OF  £  AIQ)  C  GROUPS*  MEAB  SCGBES  FOi  !IBB 
.    FACTUAL  KBOWUSCQE  TE3T  FOR  TSB 
"ATOMIC  ENEROr  TOPIC 


Psretest  Posttest  Retention  Test 


■           #  '  E           e  1  c 

Sec*  3         Sec*  6  Sec.  3         Sec*  6  8ee«  3         See*  6 

Mean             6.7h           6*U7  19*77         19.IK)  16.26  17.27 

Difference            0.27  0.37  1,01 

t                       0*181*  0.150  0*650 

Significance           nobe  ooae  none 


/ 


For  the  "Organic  Ch^stry  end  PetroleW  topic  (T&ble  Ih) 

the  difference  between  tbe  mean  ecores  of  Section  6  (£)  and 

*  * 

Section  3  (C)  ms  i30  for  the  pz^teets^  2*66  for  the  posttests,  and 

1*66  for  the  retention  tests*  Zhere  vas  no  statistical  significance 
to  these  differences* 


ZABUB  Ik 

COMRARISm  CP  E  AKD  C  CROUPS'  MBAR  SCORES  FOR  THE 
FACTUAL  KNOWLSJDGE  IIE3TS  FOR  IHE  "CRGANIC 

cmasmY  m)  pesbqleui'  topic 


i^etest  Posttest  Retention  Test 


E  C         E  C  E  C 

Sec*  6  Sec.  3  Sec.  6       Sec*  3     Sec*  6         Sec*  3 


7.33  7.63    20*73        18.07  16*U7  Ik.&l 
Difference            O.30                    2*66  1.66 
t                        O.lBU                   0.996  0.999 
Significance          none                     none  ncaie 


All-ansver 8- correct  Test  Results  f 
This  test  was  designed  to  see  which  group  would  choose  more 
of  the  9am  aBUWMT*  vim  all  the  aoawera  given  for  each  question  were 
ccMisldered  correct.   Each  answer  selected  by  MUdi  student  vas  eoagMorsd 

with  the  answers  selected  by  all  the  stvidents.    Tbe  t  test  was  used 
for  the  significance  of  the  difference  betmen  the  means  of  the  gains. 
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An  Internal  coogparlson  tnw  made  first.    IChls  vas  done  to  see  if  the 
zoeans  of  the  gains  (jposttest  minus  fretest  scoires)  were  statistically 
•Ignlficantly  different  from  sero.   For  scoring  Msthod  X  of  the 
'*Atooilc  Energy^  topic  the  asm  gain  of  "likeness'*  from  zero  (post- 
test  minus  pretest)  for  Section  3  (s)  vas  17»22*    This  difference 
(Sable  15)  vas  significant  frca  zero  at  the  .05  per  cent  level  of 
confidence.    The  taeen  gain  from  zero  for  Section  6  (C)  vas  3*00  which 
vas  not  statistically  significant  from  zero. 

ZABI£  15 

nnSRHAL  COMPARISON  OF  E  AHD  C  GROUPS  fOR  ALL-ABSWERS-COHKECT 
TESTS    MEAN  GAINS  OF  "LIKEJNESS"  PCR  POSTTEST  MIHUS  PRETEST 
SCORES  FCR  ISmumLQi    SCSMm  MSTBOD  I* 


4» 

"Atomic  Energy"  Topic 
Posttest  -  Pretest 

"Organic  Ghei 
Posttest  - 

a."  Topic 
Ptetest 

E 

Sec.  3 

C 

Sec.  6 

£ 

Sec.  6 

C 

Sec.  3 

Means  (gains) 

1T.22 

3.00 

12.QT 

30.85 

t  (froa  zero) 

3.677 

1.156 

2.891 

k.223 

Significance 

0.0005 

none 

0.005 

0.0005 

Tor  the  "Organic  Chenlstry  and  I^troleun"  topic  ths  Man  gain 
Of  "llkanaaa"  from  sero  for  the  posttest  minus  pretest  for  Seotloa  6 
(l)  VMS  12.07  vhlch  was  statistically  significant  at  the  .5  V<^  Mat 


*Sea  Chapter  IX  for  a  description  of  Scorinc  Method  I. 


63 


level  of  cc»ifldence«    Tbe  oean  gain  frcxs  zero  (Table  1^)  for  the 
povttest  xalxaxa  pretest  for  Section  3  (C)  was  3O.85  vdiich  vas 
statletleally  significant  at  the  .05  per  cent  level  of  coasfidence. 

This  vould  seem  to  indicate  that         these  mean  scores 
for  the  all-ansver- correct  test  aire  cotqpered^  the  experimental 
groups  for  both  topics  have  a  higher  mean  gain  In  selecting  the 
twa  aaawsra* 

A  cross  comparison  vas  made  to  see  if  there  was  any 
statistically  significant  difference  between  the  means  of  the 
two  groups* 

For  scoring  Method  I  of  the  "Atomic  Energy"  topic  the 
mean  gain  of  "likeness"  (posttest  minus  pretest)  for  Section  3  (S) 
vas  17*22  and  for  Section  6  (C)  it  vas  3*00.    The  difference 
(Table  16}  between  these  means  vas  1^*22  which  vas  statistically 
significant  at  the  5  per  cent  level  of  confidence* 

For  scoring  Method  I  of  the  "Organic  Chemistry  and 
Petroleum"  topic  the  mean  gain  of  "likeness"  (posttest  minus 
pretest)  far  Section  6  (E)  was  12.0?  and  for  Section  3  (c)  the 
mean  ^dn  vas  30*85.    The  difference  between  these  means  was 
18*78  vhich  VBB  statistically  significant  at  the  .05  per  cent 
level  of  confidence* 


dtOSS  COMPARISON  OF  E  AUD  C  OROUPS  7GB  ALL-AIiSWERS-C(SBEC7 
1!EST:    MEAN  GAINS  OF  "LUOSRESS"  PGR  POSTTEST  MINUS 
HtETEST  SCCRES  FOR  INDIVmUALSt 
SCOBINC  MBXEOD  I 


*  Atonic  Energy"  Itopic       "Organic  Chem,"  Topic 
Postteet  >  Pretest  Poattest  -  Pretest 


E  C  E  C 

Sec.  3  Sec.  6       Sec.  6  Sec.  3 


Mean*  (gains)  17.22      .  &  3.00         12.07  30.85 

Difference  1^.22  18.78 

t  1.786  3.789 

SlgQificanoe  O.05  O.OOO5 


In  oaajfKcixiQ  Tables  17  and  I8  with  Tables  15  and  I6  the 
results  for  soaring  Method  XL  w&mm  to  confirm  the  results  of  scoring 
Msthod  I.  ' 

She  experimental  group  for  the  "Atomic  Energy"  tQPla 
(Section  3)  had  a  significantly  hi^r  "likeness"  score  for  both 
methods  of  scoring,  but  this  vas  not  true  for  the  experimental 
group  (Section  6)  for  the  "Organic  Qiemistry  and  Petroleum"  topic. 
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lABLE  17 

USfmm,  COMPABISQN  or  B  ABD  C  (SiOUPS  FCR  ALL- ABSNBtS- CORRECT 
TEST:    MEAN  OASIS  Of  "LIKENESS"  FOR  FOSTTEST  MINDS  PREOSIST 
SCORES  FOR  INOZVIIUftLSi    SCORUK}  MSZBOD  IT 


"Atonic  Energy"  Topic        "Organic  Cham."  Topic 
Posttest  -  PSretest  Foattest  -  Pretest 


flee.  3 

Sec.  6 

Sao.  6 

G 

See*  3 

Mmds  (gains) 

0.933 

3.200 

7,iM6 

t  (from  zero) 

2.675 

0.lf83 

2.105 

i^.l32 

Significance 

0.005 

none 

0.025 

0.0005 

TABE£  18 

CMflS  C0HBARX90H  OP  E  AND  C  GSOOPS  FOR  ALL-ANSWERS-CCHRECT 
TESTt    MEAN  GAINS  OF  "LIKENESS"  FOR  POSTTEST  MBRJS 
fBBZBST  SCORES  FOR  INDIYIIUALSt 
SCORIHG  ME3H0D  II  . 


"Atomic  Energy"  Topic       "Organic  Chem,"  Topic 
Boetteat  •  Pretest  Posttest  •  Pretest 


E                    C               E  C 

8ao»  3  Am*  6       See*  6  Sec*  3 

Means  (gains)      h.Xkl  0.933        3*200  7*1^ 

Difference  3.21k  3.9U8 

t  1.298  1.713 

Significance  none  O.O5 


*8ae  Chapter  H  f  or  a  desoriptioa  of  Scaring  iiatbod  H. 


CHAPTER  V 


COHCLOSIORS 

Changing  perceptions  and  effecting  a  similarity  of 
perceptions  for  a  large  diverse  group  of  individuals  would 
be  extremely  difficult  if  not  impossible.    This  difficulty 
arises  becatise  of  the  many  variables  which  affect  perceptions 
and  in  particular  because  of  the  many  varied  experiences  any 
large  group  of  individuals  will  have  during  their  time  and 
place  on  this  earth.    When  a  more  hcxoogeneous  group  such  as 
used  for  this  study  is  considered,  the  possibility  of  changing 
and  causing  a  similarity  of  perceptions  seems  feasible. 

Silhouettes 

\ 

When  groups  have  the  comixm  experience  of  viewing  a 
aeries  of  related  films  they  tend  to  give  similar  responses 
to  these  silhouettes.    Films  seem  to  produce  a  "likeness"  of 
percepticms  in  a  group  of  individuals.    Ihis  seems  to  be 
pairticularly  tirue  for  perceptions  of  irrelevant  and  meaninglesa 
silhouettes.    From  this  information  the  author  concludes  that  a 
series  of  films  as  vised  in  a  situation  similar  to  this  study 
will  make  a  group  of  people  perceive  some  things  more  alike,  i.e 
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i^stractlons.  Ideas,  Information,  and  answers  to  questions. 
Viewing  these  films  will  also  Increase  scmie  of  the  types  of 
responses  for  particular  categories,  e.g.,  man-made  objects 
•ad  objects  of  nature.    Tbe  type  of  responses  will  change  vben 
these  categories  have  soote  relationship  to  the  films*  content 
or  topic,  e.g.,  man-made  objects  for  the  "Organic  Chaaistry 
and  Petroleum"  topic  and  machinery  for  the  "Atomic  Energy" 
topic.    The  author  further  concludes  fraa  these  results  that 
a  oomnon  experience  will  mai&e  a  hcmiogeneotis  gxxnip  of  P«Qpl« 
perceive  irrelevant  abstractions  more  alike* 

Factual  Knowledge 

Prom  the  results  of  this  study  the  findings  bear  out  ' 
the  conclusion  that  a  series  o£  rejJttsA^ljmjaB  uaed  In  this 
8^idaLdojE«rtially  affect  tbs  "spread"  of  the  ecorea  foTL:^ 
factual  knowledge  test,  but  that  these  films  do  not  significantly 
affect  the  nwjna  of  these  scores  for  the  eacperlmpntal  and-cCTatroT 
grougg.    This  conclusion  seems  to  be  in  hanuny  with  son^  of  the 
recent  research  in  the  field  of  audio-visual  education.   A  well- 
taught  class  should  learn  about  as  much  factvtal  knowledge  whether 
or  not  films  are  used,  but  the  test  scores  for  the  film  groups 
will  be  more  "bunched"  than  will  be  the  test  scores  for  the 
nonfilm  groups*  '  ' 

Frcm  the  results  of  this  study  it  may  be  concluded  that 
films  do  not  increase  the  amount  of  or  the  retention  of  factual 
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knovledge  m  much  as  some  early  sttxUes  Indicated^  but  in  soae 
cases  they  do  Imutm  the  "aPK'eed'*  of  TaotuaX  knovledae  test 
scores  toae  a  grougp  lAo  sees  the  fllBS. 

All-ansvers-correet  ITest 
Fran  tbe  resxilts  of  this  unique  test  it  may  be  concluded 
that  a  caoDcm  experience,  such  as  viewing  related  filins,  does 
make  a  group  of  people  perceive  specifics  more  alike,  in 
particular  to  select  loore  of  the  amm  specific  responses  to 
a  specific  question.   Those  vho  have  a  cocRnon  experience  other 
tlwin  viewing  related  films  wmm  to  have  a  longer  retenti<»i  of 
their  specific  selection  of  tbs  respcauMNi*   She  control  groupaji 
\Aio  gained  little  in  "likeness"  of  rttvpoOM  and  hence  WBva  dbaasfiA 
little  in  this  respect,  retained  their  "likeness"  of  respooaa 
better  than  did  the  e^qperinental  groups*   Perhaps  this  was  due 
to  the  fact  that  the  extent  of  the  film  experiences  for  this 
study  were  not  sufficiaat  to  permanently  overocme  all  of  their 
past  lifetine  expariencea* 

She  all>answers- correct  test  and  silhouette  test  developed 
for  use  in  this  study  are  sufficiently  unique  that  tiiey  may  be 
useful  in  further  similar  studies. 

^^potheses 

« '  Althou^  the  data  azid  results  of  the  tests  are  not 
ccnpletely  insistent  there  is  enough  evidence  to  make  same 
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statooeztts  ooncernlng  tba  stated  hypotheses* 

1*   9)e  iBsnbtrs  of  Xits  aaiiperlmental  (film)  groupe  will 
perceive  tht  specific  iMrniBg  situation  nnr*  alike  than  will 
the  eoQtx^>L  (nonfilm)  groups* 

There  is  an  izidlcatioQ  that  the  experimental  groups 
did  perceive  specific  learning  situations  laocre  alilfit*  Ihis 
siSBM  to  be  particularlor  true  when  it  is  considered  that 
Section  3  already  bad  an  experimental  practice  experience 
as  the  film  group  for  the  "Atonic  Bnorgy"  topic  \^am.  they 
became  the  controL  group  (nonfilm)  for  the  second  topic* 

2*  Providing  a  aopt  eeoaoo  aperiooee,  the  viewing 
of  related  films,  will  make  students  perceive  facts,  infozoatioQ, 
abstractions,  relationships,  ideas,  and  answers  more  in  the  ssna 
vay» 

Sbnre  sssns  to  be  a  trend  for  the  eaqpariiaental  groups 
to  "sse"  oore  alilce.   Shis  is  especially  true  vben  giving 
topic-related  responses  to  irrelevant  silhouettes*    !Ehis  would 
•aen  to  indlcsita  that  fllxas  will        sens  grauqps  perceive 
abstractions,  relatiooiOiips,  and  iisas  aora  alike  than  they 
will  facts,  information,  and  answers* 

3*    The  experimental  groups  will  show  less  variance  or 
"ssread"  in  their  test  scores  than  will  the  control  groups* 

This  was  true  for  only  the  silhouette  test  scores  of 
the  "Qrgaziic  Chemistry  and  Petroleum"  topic  and  for  the  factual 
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Imovledge  test  acaeeB  at  the  "Atoodc  Et^rgy"  tQple.  Therefore^ 
there  ie  ziot  conclusive  evidence  that  related  filOB  will  reduce 
the  "spread"  of  scores  for  a  viewing  group  with  the  possible 
•acoeptlon  of  the  scores  In  a  factual-koovledge  type  testf 

k,        «aqpartMfrntal  groups  vHX  have  hl^^bsr  soorat 
(■■ano)  for  tSw  tMto  given  than  vlll  the  eootroi  groups. 

Again,  a  categorical  answer  can  not  be  given  because 
of  the  inconsistency  of  the  test  results.    She  experiiaantal 
groups  did  not  have  a  consistently  hlgber  sMan  score  for  both 
topics  except  for  the  topic-related  responses  for  the  irrelevant 
silhouettes.   Ihare  vara  aevaral  eases  where  the  eatperlmental 
group  had  a  hl^ier  mean  score  for  some  of  the  tests.   Mhen  the 
eraupa  vara  svltched  for  tha  ■aoooA  topic  the  raaults  beooaa 
Inoonslstant.^ 

5»   Xha  es^perinental  groups  will  have  retained  more  of 
the  knowledge  gained  and  will  "see"  silhouettes  more  allka 
after  a  period  of  four  veekM  than  will  the  control  groups* 

Xbera  is  no  evidence  that  the  ttiparimental  groups 
retained  more  factual  Itnovledge  after  four  weeks  than  did  the 
control  grouse.    !Ihe  e:<perimental  groups  for  both  topics  did 
glvttf  afUr  four  waaks^  a  |lgDi.ficantly  higher  per  cent  of  topic* 
related  ra^paniaa  to  both  relswat  m&  irrelevant  silhouettes 

^■Socoe  of  this  inconsistency  may  be  explained  by  the  fact 
that  Section  3  was  the  ggperlmental  group  for  the  first  topic 
and  the  control  group  for  the  second  topic,  thus  a  practice  effect 
was  introduced. 
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than  did  the  control  groups.    So  it  may  be  coQcluded  that  so 
aorot  factual  knovledge  vas  retained  by  the  fUa  groups,  but 
perceiving  silhouettes  mcxre  in  ttaa  amm  vay  vas  retained* 

fispllcstloos 

Btaed  on  the  research  of  this  study  and  the  research  of 
related  stidles  reviewed  the  ingpllcatl^is  belov  are  suggested* 

In  teaching*— Teachers  of  specific  subjects,  at  all 
UiwHs,  nay  find  It  advantaaaoua  to  use  related  filios  to  help 
students  havs  a  mm  oomnnn  mff&rimnm,  thus  anabUng  the 
students  to  perceive  the  particulars  of  the  subject  loore  in 
the  aans  way*   Zhls  in  turn  laay  facilitate  the  Increase  In 
the  rate  and  the  quality  of  learning  and  caoounlcatlon*  la 
worn  elaasas  this  sight  be  considered  desirable  but  in  otbara 
Wdaslrable*    la  any  class  for  effective  conmunlcatlcKi  students 
and  also  teachara  aaist  have  sone  aonnna  parceptl(»s*  2bia 
Maa  of  aatabllshlng  cconon  perceptions  ny  also  influence  the 
JwflUliiiiti.  vidMaa,  and  attitudes  of  claaaaa*   Share  Is  ooocem 
to  teach  moral  and  spiritual  valuaa  In  the  classroont,  not 
neoeaaarily  as  a  subject,  but  as  a  goal,  a  philosophy  of  lifa^ 
or  eotoethlng  worthwhile  for  the  students*    Fi*om  the  rasaardi 
quoted  in  this  study  and  from  the  results  of  this  study 
the  author  suggests  that  teaching  of  abstract  moral  and 
spiritual  values  could  be  acconpllshad  by  helping  students 


72 


perceive  things  more  in  the  same  way.    In  this  case  the  ooral 
•nd  spiritual  values  acceptable  to  the  ccnmunity  or  society 
vovild  be  the  goal  of  cora&on  perceiving. 

In  govemaent.'— In  govenmente  where  a  great  deal  of 
conformity  is  essential,  a  series  of  cocmcm  experiences  and 
purposes  could  be  employed.    Films  are  now  being  used  for  this 
purpose.    Propaganda  films  are  used  by  many  of  the  major  powers 
today.    These  films  are  not  only  used  to  get  their  own  people 
to  "see"  things  more  in  the  same  my,  i.e.,  the  way  required  by 
tlia  govertment,  but  also  tc  influence  people  from  other 
countries. 

If  the  people  of  the  world  are  to  live  in  harmony  and 
avoid  devastating  wars  they  ntust  have  some  comoon  experiences 
in  order  to  perceive  things  more  in  the  same  way  so  that  they 
can  communicate  and  live  more  effectively. 

In  iiadustry  and  advertising. —Ihe  idea  of  "seeing" 
alike  by  providing  common  purposes  and  experiences  for  many 
people  is  used  by  industries  and  advertisers.    By  providing 
standardized  products,  by  creating  connon  desires  for  their 
products,  by  standardised  «qA  repetitive  advertisement,  by 
it*  of  factors  of  prestige  and  obsolescence,  and  by  applying 
motivation  research  and  depth  psychology  industries  and 
advertisers  are  making  use  of  the  idea  of  people  perceiving 
noare  or  less  alike  after  having  a  conanon  experience.  Tbia 
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coDBnon  eicperience  le  xistially  iqplaaented  by  the  use  of  one  or 
more  vehicles  of  mau  coanuni cation*    It  appears  that  Industries 
and  advertisers  vlll  attempt  more  and  more  In  the  future  to 
provide  cobbdoq  jiurposes  and  experiences  for  the  great  mass  of 
paople  so  "Uiey  will  perceive  things  nore  alike j  In  this  caaa 
mora  In  the  way  that  would  create  a  desire  and  demand  for  the 
Industries'  products  and  the  advertisers'  services* 

In  health  and  medicine. —In  some  of  the  more  irecent 
research  In  the  area  of  perception  related  to  health  there  Is 
eooe  evidence  that  how  a  person  perceives  his  situation  may 
well  determine  not  only  his  state  of  health  but  also  his 
susceptibility  to  diseases. 

If  there  Is  foundation  for  this  Idea  then  It  would 
surely  be  to  everyone's  benefit  to  perceive  or  "see"  his 
situation  In  his  environment  In  such  a  light  that  he  could 
maintain  a  high  degree  of  health.    This  may  or  may  not  b« 
obtained  by  Indlvldvials  perceiving  more  alike. 

MM. —A  very  broad  Intei^pretatlon  of  these  resvdts 
might  bet    If  you  \mat  people  to  perceive^  think,  and  act  more 
alike,  provide  them  with  cooBnon  experiences  and  purposes;  If 
you  want  people  to  perceive,  think,  and  act  less  alike,  provide 
them  with  different  experiences  and  purposes. 


7k 

3h0  results  ao&  coadusioQs  made  in  this  study  could 
\m  used  either  c<»8trttctively  or  destructively  depmding  on 
the  philosoi^  azid  purposes  of  the  user*    It  is  not  the  purpose 
of  this  study  to  make  value  Jud(pent8  as  to  the  use  of  these 
nsults. 


KBtWBnX  A 

Teste  Used  In  Ibis  Stud^ 


* 
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Multlf le  Choice 
#  Sec.  Date 


Score 


Directions »    Write  on  the  line  at  the  left  of  each  statement  the  number 
preceding  the  vord  or  expression  that  best  completes  the  statement* 
Questions  1-10  refer  to  Fig.  1. 


1. 


2. 


3. 


Ihis  type  of  nuclear 
device  is  known  as  a 
l)  cyclotron;  (2)  reactor; 
3)  electroscope; 
k)  CSeiger  counter. 

Ih«  naterial  ^ch  is 
pieced  in  this  device 
and  then  withdrawn  after 
suitable  changes  have 
occurred  is  (l)  a  mixture 
of  U-235  and  U-238;  (2)  a 
mixt\a:e  of  U-234  and  U-239; 
(3)  natural  neptunium; 
(k)  natural  radium. 

Ihe  material  which 
protects  the  working 
personnel  is  (l)  iron; 

concrete;  (3)  aliiminum; 
uranium. 


Ihe  substance  \ihLch  is 
present  for  the  main  purpose 
of  slowing  down  fast 
neutrons  is  (l)  concrete; 
(2)  graphite;  (3)  water; 
(k)  aluminum. 


Fig.  1 


5,  5he  heat  produced  is  removed  largely  by  circulating  (l)  oil; 
(2)  liopiid  air;  (3)  alcohol;  (h)  water. 

6.  Ihe  element  in  the  control  rods  which  can  slow  down  or  stop 
the  device,  %^n  the  control  rods  are  lowered,  is  (l)  cadmiixm; 
(2)  krypton;  (3)  barlim;  (4)  oarbcn. 
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7*    The  material  char{sed  Into  this  device  Is  generally 
encased  In  cane  made  of  (l)  Ironj  (2)  magneslumj 
(3)  sodlim;  (U)  aluminum. 

6.    The  fissionable  materled  produced  In  this  device  Is 

(1)  Plutonium;  (2)  uranium  -23^;  (3)  tritium;  {k)  barium. 

9*    The  purpose  of  the  control  rods  Is  to  (l)  slov  dovm 
electrons;  (2)  speed      protons;  (3)  absorb  gaonft 
radiations;  (4)  absorb  neutrons. 

10.    The  puirpose  of  the  inoderator  Is  to  (l)  slov  doim  protons; 

(2)  absorb  electrons;  (3)  absorb  all  radlatlozis;  (U)  adjust 
neutron  speed. 

11*    The  rays  vhich  Indicated  natiural  radioactivity  vsre 

discovered  by  (l)  Einstein;  (2)  Moe.  Curie;  (3)  Becquerel; 
(U)  Roentgen.  . 

12.  The  alpha  rays  given  off  by  radium  are  really  (l)  electrons; 

(2)  deuterons;  (3)  helium  nuclei;  (k)  X-rays.    -  . 

13.  The  Curies  not  only  discovered  radium  but  also  another 
radioactive  element  named  (l)  uranium;  (2)  poloilum; 

(3)  germanium;  (4)  franclum. 

Ik,    Ganma  rays  are  very  similar  to  (l)  electrons;  (2)  X-rays; 
(3)  alpha  rays;  (k)  deuterons. 

13.    A  gaseous  element  given  off  during  the  natural  dlsln- 

tegz^tion  of  radium  is  (l)  oxygen;  (2)  krypton;  (3)  hydzt>gen; 
(k)  radon. 

16.  By  bcmbardlng  nitrogen  vlth  alpha  rays.  Rutherford  succeeded 
In  producing  the  element  (l)  carbon;  (2)  oxygen;  (3)  fluorine; 
{k)  argon. 

17.  The  eqxaation  vhlch  indicates  the  fundaoental  relation 
between  matter  and  energy  vas  fonmilated  by  (l)  Dalton; 
(2}  the  Curies;  (3)  Einstein;  (k)  Cockroft  and  Walton. 

18.  Natural  iiranlum  contains  about  .7^  of  (l)  11-23^*;  (2)  U-235; 
(3)  U-238;  (U)  U-239. 

19.  In  1932,  the  most  effective  atomic  "bullet"  was  discovered. 
This  bullet  is  (l)  the  deuteron;  (2)  the  proton;  (3)  the 
electron;  (k)  the  neutron. 
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20.  lEhe  principal  nuclear  process  which  occurs  vb&a.  U-233 
is  bcBbarded  vith  slow  neutrons  is  (l)  fission;  (2)  fusion; 
(3)  neutron  capture;  (4)  a  chain  reaction. 

21.  She  principal  material  produced  y/ben  lithiim  (3l<i}  is 
botobarded  vith  high  speed  protons  is  (l)  neutrons;  (2)  boron; 

(3)  helium;  (k)  oxygen. 

82*  H  alNi-made  eleottit  produced  by  Seaborg  during  atomic  hmb 
r«sa«roh  is  (l)  curiim;  (2)  radium;  (3)  francium; 
(k)  astatine. 

23*    She  main  purpose  of  a  type  of  atomic  pile  known  as  a 
"breeder"  is  to  (l)  produce  more  uraniisn;  (2)  produce  a 
chain  reaction;  (3)  breed  large  quantities  of  beat  energy; 
(k)  produce  more  Plutonium  than  the  U-235  used* 

2U.  Zhe  elaaent  vhose  caqpouods  are  used  in  the  gaseous 
diffusion  process  for  separating  uranitoa  isotopes  is 
(l)  hydrogen;  (2)  oxygen;  (3)  fluorine;  {h)  helitaa* 

25*  Ttm  energy  liberated  in  the  sun  is  produced  by  nuclear 
fusion  of  (l)  iiydrogen;  (2)  oxygen;  (3)  carbon  dioxide; 
{k)  helium. 

26.  The  process  of  niiclear  fusion  requires  (l)  many  fast 
neutrons;  (2)  many  slow  neutrons;  (3)  very  hi^  teiqperatvtre; 

(4)  very  high  critical  size. 

27.  A  chain  reaction  is  possible  in  an  A-bomb  because  of  the 
production  of  (l)  barixan;  (2)  krypton;  (3)  neutrons; 
(k)  beta  rays* 

26.    Uhen  unstable  U-239  disintegz«tes  naturally,  it  produces 
(1)  neptunium;  (2)  uranium -238;  (3)  tritiun;  (k)  many 
neutrons. 

29*    When  the  material  which  initiates  the  reaction  is  also  one 
of  the  products,  the  reaction  is  (l)  log?ossible;  (2)  a 
chain  reaction;  (3)  an  irreversible  reaction;  (k)  endothermic. 

30.  tenaoB  suffering  from  thyroid  disorders  are  treated  with 
compounds  containing  radioactive  (l)  fluorine;  (2)  barium; 
(3)  calclua;  (4)  iodine* 
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Organic  Chemistry 
See* 


Date 


Dlrectioas:    \lrite  in  the  space  at  the  left  of  each  stateoent  the 
number  i^ceding  the  word  or  expression  that  best  completes  the  state- 
nmt.    Questions  1-3  refer  to  Fig.  13* 


(    )    I.    Ihe  liquid  in  the  drop- 

?ing  funnel  should  be 
1)  vater;  (2)  hydrochloric 
acid;  (3)  sodium  hydimidej 
(4)  alcohol. 

(    )   2.    The  flame  being  produced 
by  the  burning  gas  is 
(l)  colorleMj  Is)  a  s/ob^, 
dark  yellov;  (3)  a  bright 
i^te;  (k)  a  dark  blue. 

(    )    3*    The  purest  sample  of  the 
gas  being  produced  could  be 
collected  by  (l)  displacement 
of  vater  J  (2)  dispLacement  of 
air  vith  delivery  tube  held 
temwardj  (3)  displaceiaent  of 
air  with  delivery  tube  held 
\ipvardj  (U)  displacement  of 
air  vith  delivaxy  tube  held 
sidevays. 


(    )   4.    The  ooo^pound  produced 

inside  the  generator  is  yd. 

(2)  CaCQi  (3)  CaO;  ^ 


(    )  5. 


Ihis  generator  could  be 
replaced  by  one  of  the 
generator  set-ups  used  for 
producing  (l)  methanej 
(2)  anemias  (3)  sulfur 
dioxide;  (U)  bromine. 


Fig*  13 


(    )   6.    One  reason  for  the  great  number  of  organic  cooypounds  is 

(l)  the  abundance  of  carbon;  (2)  the  great  activity  of  carbon 
at  ordinary  teaperatures;  (3)  the  existence  of  isomers; 
(4)  carbcxi*s  variable  valence. 
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7*    ISae  ability  of  carboa  atoms  to  form  chains  by  ccmbining 
with  each  other  is  also  deioonstrated  by  atoms  of  the 
•lement  (l)  sulfur;  (2)  sodium;  (s)  silicon;  (k)  alcohol. 

8.   Itonbers  of  the  methane  series  occur  in  greatest  number 
in  (l)  coal  tar;  (2)  natural  gas;  (3)  petroleum;  (k)  alcdbol. 

9*    Organic  ccntpounds  are  different  from  inorganic  compounds 
because  (l)  most  organic  compounds  dissolve  readily  in  water; 

2)  organic  coqpounds  are  not  easily  decoiqposed  by  heat; 

3)  organic  con^pounds  are  formed  by  reactions  proceeding 
very  rapidly;  (k)  most  or^uiic  compounds  do  not  dissociate. 

10.  Hexane  has  the  fonmila  (l)  C^;  (2)  C3H5;  (3)  C^xM 
(^)  C5H6. 

11.  A  monber  of  a  hydrocarbon  family  has  the  formula  G^E^o* 
Tbs  next  member  of  this  luxoologous  series  vould  have  the 
formula  (l)  Cy^^i    (2)  C^^}  (3)  C-^h'*  hcfiUO' 

12.  Ihe  addition  compound  formed  vhen  ethylene  reacts  with 
bromine  has  the  formula  (l)  CBrj^;  (2)  C^^i  (3)  C^BtqS 

13.  She  substance  vhich  is  known  aa  "marsh  gas"  is  (l)  ^S; 
(2)  CHj^;  (3)  COg;  (U) 

Ikt    She  substance  used  to  ripen  fruits  is  (l)  methane; 
(2)  ethylene;  (3)  acetylene;  (U)  benzene. 

15.  A  hydrocarbon  obtained  from  pine  tirees  is  (l)  naphthalene; 
(2)  benzene;  (3)  turpentine;  (k)  asphalt. 

16.  Cocqpounds  vhich  have  the  same  number  and  kind  of  atoms 
but  a  different  arrangement  of  the  atoms  in  the  molecule 
are  cabled  (l)  isotopes;  (2)  allotropes;  (3}  isaners; 
(k)  polymers. 

17.  Bottled  gas  contains  (l)  flMtbaoe;  (2)  pro;pane;  (3)  hi(ptaMj 

(k)  benzene. 

18.  Beating  a  mixture  of  sodivaa  acetate  with  sodium  hydroxide 
produces  (l)  a  fat;  (2)  an  ester;  (3)  methane;  {k)  acetic 
acid. 

19.  A  hydrocarbon  material  vhich  is  not  a  mixtinre  is 

(1)  naphthalene;  (2)  kerosene;  (3)  benzene;  (4)  paraffin  vax. 
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20.    When  one  molecvile  of  acetic  acid  dissociates^  the 
number  of  Iosob  produced  is  (l)  0;  (2)  2;  (3)  3;  (h)  8* 

21*   Monochlonaethane  la  •aether  naoe  for  (l)  methyl  chloride j 

(2)  chloroform;  (3)  iodoform;  (k)  carbon  tetrachloride. 

22.  A  substance  cctmonly  used  in  fire  extinguishers  is 

(l)  methanol;  (2)  ethyl  chloride;  (3)  iodoform;  (k)  carb<xi 
tetrachloride. 

23.  A  common  type  of  denatured  alcohol  contains  3^  of 

(1)  methanol;  (2)  ethanol;  (3)  isopropenol;  (k)  glycerol. 

2h,    Fermentation  of  glucose  Sttgar  by  yeast  results  in  the 
production  of  (l)  wood  alcohol;  (2)  grain  alcdaolj 

(3)  glycerine;  (4)  isopropyl  alcohol. 

2^.    Glycerin  is  a  trihydroxy  alc(Aol  related  to  the  hydro- 
carbon  (l)  mtbUM}  (2)  ethane;  (3)  prqpanej  (K)  butane* 

26.  A  substance  vith  the  formula,  C2H^C00H  is  (l)  an  alc(^l; 

(2)  an  aldehyde;  (3)  an  Eu:id;  (k)  an  ester.  . 

27.  Beating  ethanol  and  sulfuric  acid  at  IkcP  C.  produces 

(1)  acetic  acid;  (2)  ether;  (3}  fozioaldahyde;  (k)  acetaldehyde. 

26.   Acetic  acid  is  a  by-product  of  the  destructive  distillation 
of  (1)  wood;  (2)  soft  coal;  (3)  coal  tar;  (4)  petroleum. 

29.  The  organic  cooqpound  formed  by  the  reaction  between  an 
alcohol  and  an  inorganic  acid  Is  (l)  a  salt;  (2)  a  fat; 

(3)  an  ester;  (k)  an  aldehyde. 

30.  A  polson<His  organic  acid  is  (l)  citric  acid;  (2)  oxalic 
acid;  (3)  tartaric  acid;  (h)  lactic  acid. 

31.  Methyl  salicylate  is  the  nsme  of  (l)  an  ester;  (2)  a  fat; 
(3)  an  cK!ld;  {h)  an  alcohol. 

32.  A  solution  of  ethyl  alcohol  (l)  turns  red  litmus  to  blue; 

(2)  turns  blue  litmus  to  red;  (3)  bleaches  both  kinds  of 
litmus;  (4)  does  not  affect  the  color  of  lilxius. 

33*    Ghrape  sugar  is  the  common  name  for  (l)  levulose; 
(2)  dextrose;  (3)  sucrose;  (h)  lactose. 
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(    )  34*    The  process  of  esterlflcatlon  Is  most  similar  to 

(1)  saponification;  (2)  neutreilizationj  (3)  h;ydrogenaticm; 
(k)  oxidation. 

(    )  35*    A  cotnpound  which  cont«ins  no  oxygen  is  (l)  butane;  . 

(2)  starch;  (3)  glucose;  (k)  sucrose. 

(    )  36.    All  fats  are  (l)  soaps;  (2)  esters;  (3)  salts;  {h)  alcohols. 

(    }  37*    Cane  sugar  is  (l)  lactose;  (2)  dextrose;  (3)  levulosei 
(4)  sucr-ose. 

(    )  3^'.    The  main  difference  between  fractional  and  destructive 
distillation  is  that  fsractional  distillation  (l)  separates 
mixtures;  (2)  decociposes  coo^plex  hydrocarboixs;  (3)  reqpiires 
the  presence  of  air;  (U)  proceeds  only  in  the  presence  of 
catalysts. 

(    )  39*    Catalytic  cracking  is  used  mainly  in  the  production  of 
(1)  or^nic  acid«;  {2)  carbohydrates;  (3}  gasolinej 
(k)  benzene. 
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Multiple  (Saoic9 

Wmm  #  Sec.  Date 

Directions?  Choose  only  one  answer  and  place  its  nuniber  in  the  space  to 
the  left  of  the  queation.    (All  ansvers  correct,  do  not  leave  any 
question  unanswered*) 

(    )   1,   BadioacUve  carbon  is  used  in  researoh  such  as  (l)  photo- 
synthesis; (2)  oxidation  of  food  in  animals;  (3)  organic 
dMadcal  reactions;  {h)  assimilation  of  digested  foods. 

(    )   2.    An  atomic  reactor  or  pile  produces  or  gives  off  (l)  neutronsj 

(2)  heat;  (3)  radiation;  (4)  plutoniun. 

(    )    3.    A  controlled  atomic  chain  reaction  may  be  used  to 

(1)  produce  radioactive  isotopes;  (2)  generate  electricity; 

(3)  drive  a  ship  or  submarine;  {k)  preserve  foods. 

(    )   1^.   BadiOBctive  phosjiaorus  is  (l)  an  Isotope  of  jdaosphorus; 

(2)  used  for  treatment  of  brain  cancers;  (3)  used  to  stvKly 
translocaticm  in  plants;  (h)  used  for  research  in  agricultural 
fertilizers* 

{    )    3.    Gamma  rays  my  be  used  to  (l)  produce  deep  X-ray  pictures; 
(2)  p^trste  substances  vfaich  beta  rays  cannot;  (3)  treat 
oaaeers;  (^)  determine  radiation  absorption  qualities  of  i  ; 
substances. 

(    )   6.    Ihe  atomic  bomb  may  be  used  to  (l)  contaminate  air  with 
dangerous  ztdiation;  (2)  blast  and  bum  cities;  (3)  destr^ 
plant  and  animal  life;  (4)  defend  against  attacking  armies. 

(    )   7.    Ifticlear  radlaticms  may  be  vised  to  (l)  detarmine  the 

thictatess  of  metal  sheets;  (2)  detect  looaely  packed  tolmcco 
in  cigarettes;  (3)  '^11  where  different  oil  starts  and  stops 
In  a  pipeline;  (U)  change  "ttie  structure  of  plastics. 

(    )   8.    Ihe  principle  of  the  half  life  in  radioactive  decay  may 
be  used  to  (l)  determine  the  rate  of  one  radio€u:tive 
aXioent  decaying  into  another;  (2}  estimate  the  age  of  the 
earth;  (3)  estimate  a^e  of  artifacts;  (4)  tell  how  much 
radiatic»i  is  given  off  over  a  period  of  time. 


9<    Radlolodlne  may  be  used  to  (l)  trace  iodine  to  the 
thyroid  gland;  (2)  treat  cancer  of  the  thyroid  gland; 
(3)  reduce  thyroid  activity;  (h)  produce  ganna  raya  for 
X-rays  of  the  thyroid  gland. 

10.    A  Geiger  Counter  may  be  used  to  (l)  detect  oaimaa 

radiation;  (2)  detect  beta  radiation;  (3)  detertaine  amount 
of  radioactive  fallout  frca  atctaic  bombs;  (U)  prospect  for 
and  detect  uranium  ore. 
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Multiple  Caioice 
 #  Sec.  Date 


Directions;    Chose  only  one  answer  and  place  its  number  In  the  spece  to 
the  left  of  the  question.    (All  answers  correct,  do  not  leave  any 
question  unanswered.) 

(    )    1.    A  great  number  of  organic  coopounda  are  possible  for  the 
following  reason: 

1.  Ihe  ability  of  carbon  atans  to  join  other  carbon  atoms. 

2.  Because  the  carbon  atom  has  four  valence  bonds. 

3.  Because  of  the  existence  of  organic  isomers. 

k.    Because  of  the  great  abimdance  of  carbcm  atoms. 

(    }   2.    !i3ie  advantage  of  a  structural  formula  over  a  simple  fonmila 
ist 

1.  Easier  to  read. 

2.  Tells  how  the  different  atooa  are  linked  together  in  the 
molecule . 

3.  Depicts  oore  acciirately  the  real  structure  of  organic 
molecule. 

k.    Easier  to  graiMcally  take  apart  and  build  on  to. 

(    )    3.    Acetylene  is  used  fort 

1.  Cutting  and  welding  steel. 

2.  The  fuel  of  the  oxyacetylene  torch. 

3.  Miners  laqps. 

The  production  of  benzene  and  other  synthetic  organio 
compounds. 

(    }   4.    What  is  the  difference  between  or^uiic  and  inorganic 
compounds? 

1.   leaver  orgtxiic  coopounda  are  aoluable  in  water. 
"  2.   Many  organic  ccmpoiuids  are  dertroyed  by  heat* 
3.    Organic  reactions  proceed  slower. 

k.    Organic  compounds  do  not  usually  icmlise  or  dissociate. 

(    )   5*    A  characteristic  a  good  gasoline  should  have  is: 

1.  Enough  volatile  matter  to  make  starting  eaqr.  ' 

2.  Free  of  guncQr  residues. 

3.  Gkxsd  mileage  per  gallon. 
h»    Qood  anti-knock  qualities. 

(    )   6.   A  product  obtained  from  orude  oil  is: 

1.  Gasoline.  3*    Fuel  oil. 

2.  Kerosene.  4.    Lubricating  oil. 
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}   7*    Ihe  purpose  of  a  fractionating  tower  is  toi 

1.    Separate  the  more  volatile  conapounds  fron  the  leaa 
volatile. 

2*   Banove  the  gasoline  from  the  heavier  oils. 

3.    Separate  the  heavier  products  according  to  their 

coodenslng  points* 
k.    Distill  the  petroleum  so  its  different  factions 

osy  be  collected  separately* 

)   6.    !Ebe  chemical  nsne  for  a  chlorine  substitution  product 
of  nethane  Is} 

1.  Honochlormethane* 

2.  Dlchlomethane* 

3.  Srlchlormethane. 
k,  Tetrachlonoethane. 

Glycerin  Is  usedt 

X.    For  the  production  of  synthetic  resins  and  paints* 
2*   As  a  molstener  in  tobacco. 
3*   As  an  antifreeze. 
k»   Aa  m  pharmaceutical  ingredient. 

How  does  laurdry  soap  differ  fros  toilet  soap? 
1*    Bits  an  excess  of  sodium  hydroxide* 
2*   Nids  from  cheapar  oils  snd  Tats. 
3*   Bu  rosin  and  sodiun  carb<»ate  added  to  it. 
h»    Contains  borax  and  sodium  silicate* 


)  9. 


)  10. 
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Silhouette  Test 

Hme  #  Sec*  Date  

Hbat  do  you  think  of  when  you  see  each  silhouette?  List  as  many  things 
•8  you  can  for  each  silhouette. 

1.     


3. 


5. 


6. 


7. 


8. 


u. 

12. 

13. 

Ik. 

15. 

16. 


APPENDIX  B 

Silhouettes  Used  for  the  Silhouette  Ifests 


i 
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9k 


Sllhou«tt«s  yxB%A  for  "Atonic  Bnorgj"  topie 


#10    relevant    (Hydro gen  bomb  oloud) 
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Silliouett«0  u««i  for  "Atomlo  Energy"  topie 


#14 

r*l«Tuit    (atoaio  sutearin*) 
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Sllhou6tt«i  -us«<3  for  "At 


Kn«rgy"  topic 


rale  rant 
("!)••■*  of  a  Cyclotron) 
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Silhouettes  used  for  "Organic  Chemistry"  topic 


Irrelevant 
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Bllliou«ttei  uB6d  for  "Orgimlo  Chemistry"  topic 


#4 

IrraloTant 
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&ilboiMtt«8  u««d  for  "Organic  fthamlstry"  topic 


(gas  storaga  tanks) 


#6 

Irrelevant 
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Silhouettea  ms«d  for  "Organic  Chenlfltry"  topie 
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Silhouettes  ^jsed  for  "Organic  Chemlitry"  topic 


chloride ) 
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Sllhouettaa  used  for  Organic  Chaaiatry*  topio 


irr«laTaat 


AFFGNDIX  C 

Statooents  Made  by  Students  at  End  of  Study 


student  OoomentG  Following  Ccoypletioa  of  Shis  Sttuly 

Z  think  the  first  test  vas  Jiist  to  see  your  level  before 
tile  unit,  and  the  second  to  see  vhat  you  lewmedj  and  the  third 
how  long  you  retained  your  knowledge.    Movies  and  lectures  vsre 
to  detenalne  the  most  effective  method  of  teaching.    Ihe  silhouettes 
I  don't  understand  at  all. 

Zrying  to  find  out  ^ich  vay  of  teaching  vas  better,  using 
tUm  or  deanonstrations.   By  giving  us  a  series  of  t««t  you  could 
cooipare  vhat  ve  knew  to  begin  with,  with  \AiAt  ve  learned  and  also 
to  see  how  much  ve  retained,  whether  the  class  that  bad  movies  or 
the  other  class  retained  the  laost*    (Actually  it  depends  on  the 
subject.)   !Sie  shadow  pictusres  tested  our  imagination* 

I.    Silhouettes— trying  to  see  if  we  could  apply  our 
learning  to  recognize  certain  objects.    II.    Bostteat,  Pretest, 
and  Post-post  test  to  see  how  much  ve  knew  at  tiie  start  of  a  unit, 
then  to  see  if  we  learaad  anything  in  the  unit,  and  then  to  see  if 
ve  rmenbered  what  ve  had  learned* 

I  think  that  you  were  trying  to  coopaire  the  two  classes,  to 
9f  iriiich  VM  tbs  most  intelligent,  and  to  see  \^ch  method  of 
tinanhlTirr  vaa  tba  beat* 

Xrylng  to  8«e  if  with  novlas  ve  could  retain  the  Infomation 

longer.  Perhaps  bacause  ve  could  see  the  information  in  use  rather 
then  just  reading  and  discussing  it. 

I  think  you  vere  attonopting  to  find  if  movies  would  aid  or 
hinder  in  learning  chemistry.    Ttie  silhouettes  seamed  to  be  a 
raoognition  test  and  also  a  stability  test  to  see  if  reactions 
v«re  serious  or  not.    The  all-right  test  seemed  to  be  a  study  of 
oiu:  attitudes  toward  things  aod  our  conception  of  iciportance.  I 
think  you  were  trying  to  see  if  movies  gave  gireater  insight*  , 

You  were  trying  to  find  out  how  aids  help  in  teaching  and 
does  it  help  at  all.    Ihe  tests  were  perhaps  to  tell  how  well  the 
information  is  retained  and  how  much  students  know  before  and  after 
a  unit.    Ihe  silhouette  test  I  am  not  sure  of,  but  it  izould  be  how 
a  group  of  people  see  tlie  same  object  at  the  same  time.    How  veil 
do  people  relate  the  silhouette. 

Prove  that  you  can  learn  more  from  seeing  a  aovie  than  by 
being  told  about  it.    Silhouette- -things  that  were  in  the  movie  and 
chapters. 
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1.    Some  of  the  silhouettes  didn't  have  any  meaning  aod 
others  did.    2.    The  test  showed  vhat  ve  needed  to  know. 

You  were  trying  (I  think)  to  find  out  vhLda.  section 
learned  nost  (with  or  without  movies),  and  if  the  section  with 
movies  learned  Dore  uniformly,  that  is,  seeing  movie  experiaents 
from  the  seme  viewpoint,  \^ether  they  learned  more  alike*  Aa 
for  the  individual  tests— the  objective  test  found  out  vrtiat 
specific  facts  we  had  absorbed.    The  silhouettes  shoved  whether 
our  interpretation  of  new  or  abstract  situations  had  changed  by 
the  unit.    The  test  with  all-ni:;ht  answers  I  don't  know. 

Reject  for  a  college  class.    Find  out  how  much  the  class 
progressed  in  learning  chemistry.    Silhouettes  were  to  stimulate 
our  minds  and  to  make  us  think  out  xrfiat  we  wei^  doing  in  chemistry. 

I  think  you  were  tryine  to  find  out  if  we  ranecibered  the 
shape  of  instruments  that  we  used  (silhouettes).    I  don't 
reBMBber  much  about  the  rest  of  it* 

I  think  that  you  was  trying  to  find  out,  how  well  we  read 
our  chapter,  noticed  pictures,  and  how  much  outside  wcark  we  did 
in  that  unit.    That  would  mean  reading  other  textbooks.    The  three 
tests  given  was  to  determine  the  things  '.re  knew  before  we  got 
started,  what  we  leaxised  when  we  finished  the  unit  and  how  much 
more  we  learned  after  ve  have  done  left  the  unit  for  a  period  of 
time.    You  was  also  esgperimenting  to  help  find  a  decent  was  of 
teaching  students— so  that  they  could  learn  what  they  wanted  to, 
and  get  credit  for  1^  eosount  l^ey  do* 

1  think  you  were  testing  to  see  if  novies  aided  in  teadilng. 
If  we  were  influenced  by  the  chapter  we  had  Just  taken  as  a  unit* 
How  our  conceptions  of  the  silhouettes  ccisi«red.    Bow  ttwy  changed 
when  we  were  presented  certain  factors*    Bow  long  ve  maintained 
what  we  b\iilt  up. 

Pretest— know  the  amount  we  knew  about  the  subject  before 
study  began.    Hctures— I  don't  understand  why  you  used  the 
pictures  except  maybe  to  see  if  we  could  get  scientific  answers. 
Regular  test— 'Pote  the  amount  of  ingfrovement  made  after  each  stvidy. 
Movies  and  Iiectures— see  %Aiat  grade  could  learn  the  most. 
Posttest— see  how  much  we  could  retain  after  a  given  amount  of  time. 

I  think  that  you  were  caqpering  us  in  what  we  did  leam  and 
Ixnr  long  we  remember  it* 


Our  ability  to  grasp  facts  under  differ«it  ccuodltlons* 
Our  ability  to  retain  facts  over  a  period  of  time.    The  extent 
of  our  knovledge,  through  absorption  in  envirtaoBentj  about 
certain  subjects.    Power  of  suggestion  with  silhouettes* 

I  think  ywi  wanted  to  see  mainly  if  we  got  more  out  of 
a  inlt  if  you  used  visual  aids,  than  if  you  just  told  us  ^t 
the  facts  were*    lb  see  if  we  could  recognise  things  we  had 
studied  in  the  silhouettes.    In  this  way  you  couM  tell  if  we 
remaabered  \i^t  the  things  we  saw  looked  like* 

I  think  you  were  trying  to  find  out  how  well  people 
learn  things;  how  well  they  recioaber  theaaii  y/hat  relaticmshipa 
people  see  between  shapes  and  objects;  and  how  movies  affect 
classroom  procedure  and  the  way  students  learn. 

I  think  you  were  trying  some  psychological  thing  about 
hov  well  and  how  fast  we  learn*   Also^  how  well  we  reneinber. 
Using  the  silhouette  test,  you  were  probably  trying  to  find  out 
what  kind  of  Imagination  we  had. 

I  think  you  have  been  trying  to  see  if  we  vere  paying 
attention  in  class  and  following  the  book.    Z  reckon  if  the 
results  vere  poor,  that  proves  you  didn*t  do  a  vary  good  job 
teaching. 

Xrying  to  find  out  how  much  we  knev  before  we  veire 
showttd  the  movies,  and  before  we  had  a  look  at  the  chapter. 
In  the  silhouettes  I  think  you  were  tiying  to  see  how  big  an 
imagination  we  had,  and  hov  we  compared  with  otiiiers. 

1.    Trying  to  show  that  we  learn  and  retain  facts  better 
by  seeing  movies,  etc.,  in  coKmection  with  the  unit  we  were 
studying^  than  by  not  seeing  tliem. 

I  think  you  were  txying  to  determine  how  much  we  could 
learn  %rlth  a  movie,  and  without  pictures*    I  don't  koofv  what 

the  silhouettes  were  for.  . 

CoBaparing  the  reactions  on  differmt  things  between  the 
two  classes.    To  see  if  movies  are  more  helpful  in  learning 
about  the  subject  than  oral  eicplenations* 

I  think  you  were  trying  to  prove  that  you  can  learn 
flMitar  and  more  frcm  films  than  you  can  from  books.  She 
tSaadov  test  was  to  see  hov  many  things  we  picked  up  from  the 
film  that  we  didn't  get  from  the  book  or  discussion. 
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I  think  you  were  trying  to  find  out  If  we  learned  more 
by  teaching  with  laovies  or  by  discussion.    The  silhouettes  were 
to  MM  how  we  related  them  to  actual  thin^« 

I  think  you  were  trying  to  fiiid  out  the  intelligence, 
hOTM  sense,  and  the  ability  of  setae  people  to  crack  up  before 
others. 

You  gave  us  a  test  before  ve  were  acquainted  with  the 
laaterial  we  were  tested  on.    Ilhen  you  acquainted  mb  with  the 
uterial*    You  acquainted  each  section  in  a  different  way.  Then 
you  gave  the  test  again  to  see  which  section  knew  the  most. 


APFESDIX  D 

Daily  Record  of  Activities  for  Both  Groups 
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Daily  Record  Far  "Atcjmlc  Enersy"  Tbpic 

Eb^rlmental  Sec.  3  Control  Sec.  6 

Date  10:30  A.M.  dally  Si  10  P.M.  dally 


Tues. 
Jan*  3 


Jan*  h 


!Efaur8. 
Jan.  5 


Frl. 
Jan.  6 


Gave  isretests  of  the  -j 
silhouette^  factual 
knowledge,  and  all- 
aasiNHrs- correct  tests. 

Gave  matching  taat  «• 
a  pretest.  Showed 

film  Atomic  Etaergy. 
Gave  an  oral  Introduction 
to  topic  far  study  and 
assigned  Ch.  37  in  text. 

13  minute  class  study 
time  for  Ch.  3?.  Intro- 
duced and  shoved  Inaide 
the  Atom,  discussed  same. 

Bevieved  films  and  text 
up  to  this  point,  sav 
film.  Atomic  Radiation. 


as  for  experimental 


group. 


Oava  matching  test  as  a  pire- 
test.    Lectiired  on  content  of 
film  Atomic  Energy.    Gave  an 
oral  introduction  to  topic 
for  stiKiy  and  assigned  Ch.  37 
in  text. 

1^  minute  class  study  time 
for  Ch.  37*    Discussed  content 
of  film.  Inside  the  Atom,  from 
detailed  outline  of  same. 

Revieved  film  content  and  text 
up  to  this  point,  discussad 
content  of  film  Atomic 
Radiation. 


Mon.         DLscuaaed  student 
Jan.  9      projects  and  reports, 

gave  out  list  of  possible 
projects,  etc.,  on  atomic 
«3argy.   Revieved.  Gave 
demonstration  on  use  of 
"Clasamaster"  countrate 
meter,  ionization  chainber. 
fassed  out  information 
ehaet  on  "Hov  to  operate 
the  "Classmaater.** 


Same  as  for  e:!g?erifflental 
group. 


Tues.        Selected  individual  projects 
Jan.  10     and  reports.    Explained  file 
on  atomic  infomaatlon  and 
materials.    Gave  instruc- 
tions on  hov  to  gather 
information  for  projects. 


Selected  individual  projects 
and  repox>ts.  E}g;>lained  file 
on  atomic  information  and 
materials.  Gave  instruction 
on  hov  to  gather  inforraati<» 
for  projects.  Introduced, 


Ill 


Sate 


iQterimental  Sec.  3 


ContTOl  Sec.  6 


Jan.  U 


Thurs. 
Jan.  12 

Frl. 
Jan.  13 


Jan*  l6 


Tues. 
Jan.  17 


Wed. 
Jan*  18 


Introduced,  showed  and 
discussed  film  The  Atom 
yd  Biological  Science* 
Qlscuseed  possible  field 
trips  to  Cancer  lab  and 
physics  lab* 

Introduced  and  showed 
film  Carbm  Ik.  Beahowed 
because  of  lack  of  under- 
staodlng^  dlacussad* 


No  class. 

Assembly. 


School 


Few  minutes  review  at 
start  of  period. 
Bemainder  of  period  used 
for  study  and  xrark  period 
on  pro^ectSj  helped 
students  locate  ctateriale 
and  organize  outlines  of 
their  projects. 

Short  review  for  the  first 
pert  of  period.  Study 
period^  work  on  projects* 

Showed  and  discussed  the 
film  A  is  for  Atom. 
Beahowed  and  discuaaed* 


Introduced,  showed,  and 
discussed  film  Atqa 
Smashers.    In  follow-up 
discussion  the  students 
showed  need  for  reshowing* 
Reshowed  and  discussed. 


discussed  subject  matter 
that  was  in  the  film  Ttve 
Atom  and  Biological  Science. 
iDlscussed  possible  field 
trips. 


Discussed  content  of  film 
Carbcm  l4.    Used  diagnns 
on  board  as  well  as  duorts. 
(Difficult  lecture)  Went 
over  information  several 
times. 

Same  as  for  experimental 

Same  as  for  e3Q)erimental 
group. 


Same  as  for  experimental 
group* 


Discussed  content  of  film 
A  is  far  Atom.  Used 
diagrams,  went  into  detail 
with  explanations. 

Discussed  in  detail  ccmtent 
of  film  Atom  Smashers. 
Diagramed  and  e^lained 
differ^t  types  of  reactor 
or  piles. 


X12 


Date 


Escperlmental  Sec.  3 


Coatx>ol  Sec*  6 


ThtiTB.      (Seniors  vere  out  of 
Jaa.  19     class  on  "work  day." ) 
Showed  film  !I!he  Atom 
Qoee  to  Sea.  Reviewed 
dlBCttsslon  or  power  for 
transportation. 


(Seniors  wre  out  of  class 
on  "work  day.*')  Discussed 
content  of  film  Ihe  Atom 
Goes  to  Sea.  I)lagramed~'aDd 
discussed  pover  reactor  and 
atomic  power  for  transpot^- 
tlon. 


Frl.         ITeacher  demonstrations 
Jan.  20     and  eiqperliQents  on  the 
nature  of  radiation 
using  "Class-master" 
oount  rate  meter  and  ' 
radioactive  isotopes* 

Hon.         Discussed  Fridays 

Jan.  23  demonstzvtions. 

Explained  in  more 
detail  the  "inverse 
S9[uare  lav."  Study 
and  work  period. 

TUes.        Work  period,  helped 
J«a«  Sk     aaow  students  polish 

reports  to  be  given 

orally. 

Wed.  Student  oral  reports* 
Jan.  23     Bevleved  Ch.  37  &  33. 

Ihurs.      Student  oral  report 8> 
Jan.  26     discussed  these  reports. 
After  school  went  on 
field  trip  to  lAiysics 
dept.  to  sec  Van  de 
(craaff  generator,  cloud 
chMdwr,  and  other 
.  .     related  demonstrations 
by  Dr.  Swanson. 


as  for  experimental 
group* 


aane  as  for  experinental 
group. 


Same  as  for  experimental 
group* 


Same  as  for  e:xperiinental 
sroup. 

Soma  aa  for  experimental 
group* 


Jan.  27 


Pinal  sttid;;,',  work  and 
preparation  period. 


Same  aa  for  experimental 
group* 


us 


Date        BxveriBftntal  Sec*  3  Control  Sec.  6 


NOD* 

Student  oral  reports  given. 

Same  as 

for  experimental 

Jan. 

30 

Discussed  these  reports. 

group. 

Tcm* 

Fosttest  given.  Silhouette 

Sans  as 

for  experimental 

Jan. 

31 

and  factual  knowledge. 

group. 

Wed. 

Remainder  of  posttesta 

Scuae  as 

for  experimental 

1 

given,  all-answers- 

group. 

correct  and  matching  tests. 

for  experimental 


for  experimental 


Sally  Record  For  "Organic  Chemistry  and  Fetxt>leum''  Topic 

■     •*  .■ 

Experimental  Sec.  6  ^     Control  Sec.  3 

Date  2:10  P.M.  daily  '    10:30  A.M.  daily 


Wed.         Four  veeks  after  posttesta  Same  as 

Feb.  29     veire  given  the  retention  group, 
tests  vera  givaa. 

Thurs.      Finished  giving  retentitm  Same  as 

Hur.  1      testa*  group* 


Wed.  Pretests  given.  Silhouette, 
Mar*  Ih    factual  loiovledge,  and 

all-ansvers-conreet  teats* 

tturs.      Xntroduoad  Moetq^ts  of 
Mar.  13     organic  chemistry. 

Distributed  dittoed 
reference  sheets  on 
nooenclflture. - 


Same  as  for  experimental 
group* 


as  for  experimental 
group. 


FH..  Discussed  organic  dMoiatry 
Mar.  l6     outline.  Introduced, 

discviBsed,  and  shoved  film 
Oil  For  Aladdin's  Lamp. 


Discussed  organic  cheniatry 
outline.    Discuaaed  content 
of  film  that  vaa  ahovn  to 
experimental  croup. 


^'See  Appendix  E  for  copy  of  this* 


Date 


Experiosntal  Sec.  6 


Control  Sec.  3 


Mon.  Introduced  film  Crude 

Mar.  19    Oil  Distillation. 

Discussed  and  diagramed 
old  and  new  ways  of 
distillation.  Shoved 
film.    Discussed  varied 
jiroducts  f2w  crude  oil* 

♦  -  ■   .  - 

tnies*       Selected  and  organized 
Mar.  20     projects  and  ireports  oa 
organic  chemistry. 

Wed.  Introduced  and  shoved 

Mar.  21     films  Refining  Oil  for 
Energy  eod  Birth  of  an 
Oil  feeld.  Discussed 
both  films. 


Discussed  variety  of  products 
from  crude  oil,  explained  and 
diagramed  the  different 
fractional  distillation 
processes.    Discussed  content 
of  film  Crude  Oil  Distilla- 
tion. 


aa  for  experimental 


group 


Discussed  content  from 
detailed  outline  of  tvo  filow 
Refining  Oil  for  Energy  and 
Birth  of  an  Oil  PieUr 


lEhurs.      Demonstrated  ai^ 
Mar.  22     discussed  models  of 
oi>ganic  molecules  and 
showed  hov  petz>oleum  mola* 
cules  are  built.  Discvissad 
vlth  dlagrios  oil  drilling, 
discovery,  and  geology. 

tri.         Work  period.    Text  assign- 
Mar.  23     ment.    Haadsd  out  flv« 
pamphlets  on  petroleum. 

Hon.  Introduced  and  shoved  films 
Mar.  26     Prospecting  for  Petroleum 

and  Patterns  for  Chanicals. 

Discussed  films  in  detail. 


Same  as  for  experimental 
group. 


Same  as  for  experimental 
group. 


Discussed  methods  of  pros- 
pecting and  drilling  for  oil, 
forming  of  hydrocarbons  and 
naming  of  branched  chains. 
Discussed  film  content. 


Tues.        Work  period  on  projects 
Mar.  27     and  reports. 

Wed.         Revieved,  discussed. 
Mar.  28     naming  of  chains,  branches 
and  ring  cooogpoitfids. 


Same  as  for  experimental 
group. 

Same  as  for  experimental 
group. 
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Date 


£xperiiaentftl  Sec.  6 


Control  Sec.  3 


Ihurs.      Bevleved  quiz  ai»l  home- 
Mar.  29     vork  on  chapters  28  &  29* 


VACATION 


Mon. 
Apr.  9 


Tues. 
Apr.  10 

Wed. 
Apr.  11 


ISnxTB. 
Apr.  12 


Frl. 
Apr.  13 


Hon. 
Apr.  16 

Apr.  17 

Apr.  16 

Sittre. 
Apr.  19 


Introduced  and  showed 
films  Evolution  of  the 
Oil  Induatry  and  Gasoline 
for  Everybody.  Discussed 
and  returned  homework. 
Assigned  and  lntx>oduced 
Ch.  30. 

Work  period  on  lab  projects. 


Discussed  and  lectvired  on 
Oa.  30.  Derivitlves, 
substitutions,  and  addition 
of  organic  products. 

Teachffr  d«BODstr«tad^ 

prepaired,  and  tested  methane, 
acetylene,  organic  oxides, 
esters,  etc. 

Reviewed  deoonstrations, 
cleared  up  concepts, 
assigned  question  related 
to  Ch.  30. 

Reviewed  Ch.  26,  29«  &  30. 
Work  period  on  projects. 


Final  work,  study  and 
review  period. 

Reviewed  first  part  of 
period.    Gave  posttests 
of  silhouettes,  and  all- 
answers-  correct  tests. 


Same  as  for  experiioental 
group. 


Discussed  content  of  filios 
shown  to  experimental  group. 
Discussed  and  rettimed  hooe- 
work.    Assigned  and  Introduced 
Ch.  30. 


Same  as  for  experimental 
group. 

Saott  as  for  esqperimental 
group* 


Same  as  for  experimental 
group 


as  for  experimental 
gzx>up. 


Same  as  for  experimental 
group. 

Same  as  for  experimental 
group. 

Same  as  for  experimental 


Sam  as  for  experimental 
group. 
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Date         Experimental  Sec.  6  Control  Sec.  3 


Pri.         Gave  rest  of  posttests.  Same  as  for  exgerimental 

Apr.  20     factual  knowledge  test.  group. 

Introduced  next  unit  of 

study. 


Tri,         Gave  all  tests  as  retention  ae  for  experimental 

Nay  l8      tests.    (Four  veeks  after  group, 
the  poatteata.) 


AFFENSIX  S 
Subject  Matter  Content  Outlines 
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P.  K.  Yonge  Laboratory  School 
Ghernlstry  Oepartment 


VALENCES  OP  COftfON  POSITIVE  IONS 


VAI£NCES  OF  COMON  NEGATIVE  ICSIS 


Br 

CI 
CN 
P 

OH 


1 

VALENCES  OF  -1 

/uiBQoniunt 

AJbUULLIiUlu 

Al 

Ace'fcfi.'te 

Cuprous 

CU 

Anximonous 

CJV 

oo 

■TjlT  m  WWiMiiWC 

hydrogen 

H 

Arsenious 

AS 

Mercurous 

Hg 

Potaaslua 

unroini  uin 

Chloride 

Silver 

Ag 

Pazric 

*B 

/Nror^T  /la 

Sodium 

Na 

xTiospnorous 

■n 

r 

Jr  XUWX  Xwic 

TALBKJE  OF 

2 

VALcJilCCi  Uf  4 

Iodide 

Barltun 

Ba 

Carbon 

e 

Nitrite 

Cadmium 

Cd 

Manganic 

Mb 

Permanganate 

Calcium 

Ca 

Plumbic 

Pb 

QypoClorite 

Cobalt 

Co 

Stannic 

Sn 

Cooper 

Cu 

StOfur 

• 

VALENCES  OF  -2 

Ferrous 

Pe 

Lead 

Pb 

VALSNCE  OP  5 

Carbonate 

Magnesium 

Ms 

Cbronate 

ManganouB 

Ml 

Antimnie 

Sb 

QLchromate 

Mercuric 

Hg 

Arsenec 

As 

Oxalate 

Nickel 

Ni 

Phosphoric 

P 

Oxide 

Staonous 

Sn 

SiUcate 

Strontium 

Sr 

Sulfate 

Zinc 

Zn 

Sulf ittt 

Sulfide 
Tartrate 

VALENCES  OP  -3 

Arsemate 
Citrate 
Phosphate 


I 

NOg 

MnOj^ 

CIO 


CO2 

CrOi^ 

CroOy 

0 

SiOo 
SOj^ 
SOo 
S  ^ 


AsOl,, 
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DISPLACiMSMT,  ^  ACTIVITY,  OR  ELECmOMOnVE  SERIES       COMMOW  METALS 

(ALL  POSITIVE  VALEHCES) 


1*  Lithiiim 

2.  BotMSiun 

3.  Calcium 
k.  Sodium 

2.  MBgnesium 
6*  Aluminum 


7<  MBoganese 
6.  Zinc 
9*  Chromium 

10.  Iron 

11.  Cacmlum 

12.  Cobalt 


13.  Nickel 
Ik,  Tin 
1^.  Lead 

16.  Hydrogen 

17.  Copper 
16.  Arsenle 


19.  AntlmMiy 
20*  Bismuth 

21.  Mercury 

22.  Silver 

23.  Platinum 
2U.  Gold 


TBB  FOUR  TYPES  Of  CHEMICAL  REACTIOHS 

1.  Simple  union,  or  direct  combination. 

2.  Dlsplacaoent  of  oa»  element  by  a  more  active  element  (plus). 

3.  Double  dlsplmcenent  (Metathesis)  two  elanents  displaced  by  two 
more  active  elements. 

k.    Decomposition  of  a  compound  due  to  some  outside  Influence,  such 
as  heat,  light,  or  electxlcity* 


WELL-KNOWN  ACIDS 


Nitric 

Qydrochloric 

Sulfuric 

Hydrofluoric 

Hydrobromic 

Bydriodic 

Phosphoric 

Acetic 

Boric 

SulfurouB 

Malic 

Citric 

Tattaric 

Hydrocyanic 

Qydrosulfurlc 

(^bonlc 


HNO3 

HCL 

BqSO^. 

HP 

HBr 

HI 

HqPOl^ 

H3BO3 
HgSC^ 

H3C5H5O7 

BCN 
%S 
%C03 


HALOGENS  (-l) 
(Producers  of  salt) 


Fluoride 
Chloride 
Brcoide 
Iodide 


F 

CI 
Br 
Z 


DIOTCmC  ELEMENTS 


«2  02 
II2  Brg 
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F.  K«  YONGE  LABQRMICRY  SCHOOL 
CRGAKZC  CHEMrSIRY  OUTLUSE 

Section  Date 


HyEROCARBOWS 

X»    ACYCLIC  (chain  and  branched  hydrocarbon  molecules)  Alij;d2Stic 
cotnpounds-non-arcQatic* 

A.  MESBANB  SERIES  (general  formula  CjfiQ^^2)  AWS-eingle  carbon 
bonds  -6--y- 

SAZURAZEO  (All  carbon  bonds  have  hydrogen  atoois*} 

1.  MBTKANE  C% 
2*    ETHAM"  C2H6 

3.    PRdSiSHE     CjSq  Also  knovn  as  farafflnt 

k.  WTlSSr  Ci;%o 
5.    PE1@CHE  C^Hig 

Etc*,  by  using  the  Qreek.  prefixes  and  the  MS 
(single  bond)  suffix* 

B.  S!l!BEIiE  SERIES  (general  formula  CoQgn)        *  double  carbon 
bonds  -6=6- 

UNSAIURAIED  (Kot  all  carbon  braids  have  hydrogen  atoms*) 
(Methene  is  impossible,  vhy?) 
J  I.    EIHEHE   Btdiylene 

2.  maPBM  C3H6  — — Propylaoe  Old  names  Also  known 
|,   BbxiJH  — — Bul^ylena  as 


iMBBaSl!;     C^HiQ  — -itotylene  petroleums 
Etc*,  by  using  tS»  Oreak  prafixaa  and  the  ERE 
(double  bond)  suffix* 

BSRmE  SERIES  (general  formula  C^^B^.g)        ^  triple  carbon 
bonds  -C=C- 

UNSM!URAZES  (Dot  all  carbon  bonds  have  hydrogen  atctns.) 
(Methyne  is  impossible,  vrtiy?) 

1.    EIEYHE      C2H2   Acetylene  Also  known 

2*    IBO"^^     C3H4   Jfethyl  acetylene   Old  as 

3.    EOTMME      Ci^   Ethyl  acetylene     names  alkynea 

kt    FEJ^mS   Propyl  acetylene 

Etc*,  by  using  the  Greek  prafixaa  and  the  BE 

(triple  bond)  stiffix. 
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IZ.  CYCLIC  (Blng  hydrocarbon  caqpounds)  Aromatic  coopoiinds. 

HKIBKMfi  SEZtXES  (geiieral  formula  Cq^.^}  made  up  of  alternate 
single  and  double  b(»)ds  betveen  carbon  atoms. 

URSA3UEiAlED  (AU  carbon  bonds  do  not  contain  hydrogen  atms.) 


1. 

a. 

3. 

k, 

5. 
6. 


BENmB  C6H5 
MBXHYLBEKZEBE 
(l,  2)  ODffilHYLBSRZERB 
(l,  3}  DXMErZQXLBEICEISE 
(1,  k)  DIMETSn.BEHZ£;iIE 
EaHYim7.KHE  C^  CgH^ 


(Zbluene) 
iO-Xylei») 
(M-Xyleoe) 
(P-3Cylene) 


OM 


m.  CRGAMC  asOfSSaSl  COMPODNDS  (Derived  from  hydrocarbons  when  one  or 
more  hydrogen  atoms  have  been  replaced  by  the  hydroxyl  radical 
(<»). 

A.  ALCOHOLS  (Derivatives  of  the  Msthane  series  of  hydrocarbons. 
General  formula  Cjj%n*i+OH  or  R-CH. ) 


1.  MBXHABOL  CHoCH 

2.  EgHAKBT  CH3C%-(n 

3.  fROPAWa.  CHo-C^-CHg-OH 
1*-.  GLYCEROL  C3H5(<ffl)3 

^,  BOTAMOir  CH3-CH2-CH2-CHg-0H 


me'tibyl  alcohol 
ethyl  alcohol 
normal  propyl 
glycerine 
butyl  alcohol 


methane 

ethane 

propane 

propaoa 

butane 


B.  CRQAmC  ACIDS  (Characterised  by  the  presence  of  the  car1)oxyl 
group— COOE.    General  formula  R-COQH. ) 


Intenrntional  Sbbm 

Coomixi  SBBe 

1. 

Methanoic  ' 

Formlo 

2. 

Ethanoic 

Acetic 

3. 

Propanoic 

Propionic 

k. 

Butanoic 

Butyric 

5. 

PentimSc 

Valeric 

6. 

HB^mnoic 

Caproic 

7. 

Heptanolc  , 

Enanthic 

8. 

Octanoic 

Caprylic 

9. 

Bonanolc 

Pslargonic 

10. 

Decanoic 

Gapric 

16. 

Haxadecanoic 

PgOjoitic 

ESOGE 

CH3COQS 

C^COOH 

C3H7COOH 

C^HoCOOH 

Cj^lCOOH 

C5Hi3COCa[ 

O7H15COOH 

CqEjJCOOE 


GREEK  ALPHABET  AS  USED  FOR  NUMBER  fREFIXES  IH  ORGAHIC  CHEXESfRY 


1.  one  (Meth) 

2.  two  (Eth) 

3.  three  (Prop  or  tri) 
k.  four  (But  or  Tetra) 


5.  five  (Pent) 

6.  six  (Hex) 

7»  seven  (Hept) 


8.  eight  (Oct) 

9.  nine  (Non) 
10*  ten  (Dec) 


fferts  of  the  lAicleus 

t 

NBme  of  Part 

Symbol 

Mass 

Charge 

Radiated  Frca 

Aljiba  particle 

Hslltm 
nucleus 

4+(2 

protois  in 
nucleus) 

•<  reactcars 

Beta  pex>ticle 
(electrons  and 
positrons) 

V1S50  of 

1^  atom 
negligible 

-  electron 
-I- positron 

p32  utanyl 
nitrate 

Bay 
(similar  to 
X-ray  and 
oosBic  rays 


0,  not  a 
I«rticle 
but  con- 
sidered a 
vava 


0,  not  con- 
sidered to 
have  a 
charge  but 
will  cause 
ionlzaticKi. 


1^1,  X-ray, 
cosmic  rays 
radium  ores, 
background 
radiation  froa 
natural  sources. 


Proton  P        1,  basic      4  makes  up  charge 

unit  oS  ccf  nucleus  as 

veil  as  part  of 
the  mass 


BeutroQ  J        1>  consid-   0,  no  taalps  make  up 

ered  same     charge  naaa  of  nucleus 

xmit  as  P  with  protons 

(cyclotron) 


■j 

A 

c/m 

dis/min 
e* 

-K 

G-M  tube— Geiger-MuUer  counter 


Abbreviations  and  Symbols  Used  R:eouently 


—Activity 
— Alpha 
—Beta 

—Carbon  (radioisotope) 
—counts  per  minute 
— disintegrations  per  minute 
—electron 


1I3I  —Iodine  (radioisotope) 

— microcurie 
mc  — millicurie 
H  —neutral 
yr_    — HUtrelno 

JT^   — Phosj^iorus  (radioisotope) 
•      — Boaitraa 
P  --Rroton 
d      — thlokneaa 


m 


Son»  General  Laboratory  Bechnlques  and  Fyecwtlons 
for  Using  BadloiBotopes  In  High  School 

I.  Handle  radioisotopes  as  you  vould  strong  acids  axid  bMM* 

2*   Always  place  newQM^per  or  other  thick  absorbing  paper  on  lab 
table* 

3.   Uuh  thorou^ly  all  equljoent  used— if  any  glaasware  still 
•hovs  a  high  c/m  store  It  on  a  top  shelf  of  stodkrocm  for 
sevwral  weeks  or  months* 

k»   Sever  place  any  equlpioent  or  radioisotope  In  the  ntouth— never 
use  iBOuth  ii^jpattlng* 

3*   Stoire  radioisotopes  on  hi|^^  inaccessible  shelf  of  the  stock 
room* 

6*  Always  wtth  hands  after  handling  rafliolaotopes— use  xnibber 
gloves  If  vorking  with  more  than  10  nilcrocurles* 

7*   The  glass  walls  of  storage  bottles  are  sufficiently  thick  to 
stop  laost  rays  from  10  microctirle  lots  of  radioisotopes* 

8.    No  real  danger  can  come  fran  handling  10  mlcrocurle  lots  of 
DOSt  isotopes  (tinless  taken  IntenuOly)* 

9«    It  would  take  113«000  hours  per  week  e:^sure  to  gmm  rays 
from  10  mlcrocurles  of  a  radioisotope  at  a  distance  of  1  meter 
to  get  the  permissible  dose  of  300  mllllroentgms  per  week  for 
an  Indefinite  period  of  time*    (2hls  Is  for  the  entire  body* ) 

10*  It  is  iiqpossible  to  get  a  dangerous  dose  of  radiation  from  a 
10  mlcrocure  of       or  1^31,  even  if  held  in  the  hand— the  rate 
of  decay  (half -life)  would  prevent  a  harmful  amount  of  radlaticm* 

II.  If  any  radioisotope  is  spilled  on  the  hands  or  clothing  it  should 
be  waahad  aa  an  added  precaution* 

12*  Any  radioisotope  spilled  on  the  lab  table  (iu>t  coveired  with 
p^per)  should  be  washed* 

13*  A  properly  marked  container  should  be  provided  for  aU 

contaminated  paper  and  solid  waste*  After  several  months  if  may 
be  disposed  of  in  the  ordinary  manner* 


Ik,  Liquid  waste  nay  be  pcnired  down  a  drain  and  flushed  with  water 
if  it  is  not  too  hot.   Hot  liquid  wastes  any  be  buried. 

I^.  Bottles  or  other  contaic^s  of  radioactive  material  in  the 
laboratory  should  be  clearly  marked  and  dated* 

15.  Tbe  learning  of  proper  handling  techniques  should  be  part  of 
the  training  along  with  the  laboratory  e^qperiments.  Even 
though  the  student  may  be  handling  hariDlees  amounts  of  radio- 
active material  the  correct  techniques  should  be  stressed,  at 
SOBS  future  time  the  student  may  be  wt^king  with  "hotter"  stuff. 


't;vu  BIBLIOSlAiBJf 


Bodks 


Beck,  Samuel  JTaeob.  Borschacdi*  a  Jteat .  2d  ed.  Hsv  Yoxici 

Grune  and  Strattcm  and  Co.,  19^*9 •  • 

Brubacher,  Joim  S.  Modem  Philosophies  of  Education.  Sd  ed. 
New  YosrkJ  NcCk'av-BlU  B00&  Co.,  Inc.,  19^. 

Cantril,  H.  Ifoderstandiag  Men's  Social  Behavior.  Princetcm, 
N.  J. :  Office  of  Public  Opinion  Research,  19^1, 

Sals^  lUsKC.  Audio-Ylaual  Methods  in  Teachlnt;.  Kew  Yorki 
Sryden  Breas^  Inc.,  19'^« 


Sale,  M&BXf  Finn,  James  D.,  and  Hoban,  Charles  F.,  Jr. 

"Audlo-TiauaX  Materials,"  Encyclopedia  of  Eaucatiwial 
%ech,  ed.  Walter  8.  Monroe,  rev.  ed.  Sev  Y(arkt 

n&  Co.,  19^. 


Dull,  Cbarlee  S.,  Brooks,  V^lliam  0.,  and  Metcalfe,  H.  Clark. 
Modem  Chanistry.  Sew  Yorkt  Henry  Holt  and  Co.,  195^. 

Guilford,  J.  P.  Ftindwtiental  Statistlca  in  PsycholoCT  yd 
Education,  ad  ed.  Mew  York;  McQraM-'Hill  Book  Co., 
Inc.,  1950. 

SolMUi,  Charles  F.,  Jr.  Focus  on  Leamingi  Motlcai  Pictures  in 
the  School,  ^fashington,  D.  C:  toerican  Council  co 
Education,  19^2. 

.  Movlea  3hat  -Teach.  Mew  York:  Varydjesa.  Press,  Inc., 
•."Tr     19«*6.  ,  ,  ; .  ,   


fioban,  Charles  F.,  Hoban,  Charles  F.,  Jr.,  and  Zisman,  Saimiel  B. 
Yis'v^i  1  zing  the  Cu3:Tlculum«  New  York}  Tbe  Corban  Co., 

■■  mi' 


IS9 


126 


Xttelsoi,  UilUam  H.,  and  Caatrll,  Bsdley.  Psrceptloa,  A 

Traagectiooal  AEproach*  (Doubleday  il^aperii  In  Psychology 
Tl.  7}  Gardea  C^tyt'^v  ICorkt  OoublaAay  nd  00.^  Zno* 

Xelley,  Earl  C*  Education  f car  Hhat  i»  B«iJ.»  Bev  York}  BMrper 
and  Brothers,  19^7 • 

KeUbeyj  Earl       and  Baaey,  Marie  I.  Edacatlop  and  the  Bature 
of  Man,  New  Yorki  Buvtr  and  Brothers,  1952. 

Kinder,  Jmaen  8*,  and  HcCluslsy,  F.  Dean.  tThe  Audio-Yisual 
Reader.  Dubugue,  Zow«t  William  C.  Brown  Co.,  195**^ 

KLopfer,  Bruno,  et  al«  Develonnents  in  the  Rorschach  jtechnic(ua» 
Xonkara-m^Siason,  Nev  York}  World  Bocdc  Co.,  193^. 

KLapter,  Anmo.  fha  Rprachach  Technique.  Yonkers-OQ-BUdsoa, 
Bev  York}  VKxrU  fio6k  Go««  i^^ST 

BMiif ,  AlAred  A.  Rro.1«eti v»  ftPWiMiiiii^*  iteir  %rki  Alfred  A. 

Sooirlton,  D.  C,  and  ZLlton,  J.  V.  ItoUon JPlcturea  in  Higtory 

Teaching.  Bew  Haven,  Ooon.}"lSLe  Uhiversity  Press,  192^*. 

Ilnd^st,  Everet  F.,  et  al.  Educational  Measurement.  Washington 
D.  C.}  American  Council  on  Education,  1951. 

Idndqpiist,  Everet  F.  First  Course  in  Statistics.  Bev  York: 
Houston  MLfflin  and  Co.,  19^^. 

lidhBKr,  Quinn.  Psychological  Statistics .  2d  ad.  Bev  York} 
Mm  Wiley  and  Scms,  Sic,  1955* 

Milss^  J<^  R.,  and  Spain,  Charles  R.  Audio-Visual  Aids  in  the 
Amed  Services,  toplicatloos  for  American  Educaticm. 
Wiashington,  D.  C.}  Aoericen  Council  on  Education,  19'v7. 

Nona,  HRlter  E.  R.  I^lnciples  and  Practice  of  the  Rorschach 
Persqaality  ifest.  Sd  ed«  PhiladeliMa,  Penna.: 
J.  B.  lipplncott  Co.,  1951. 

Packard,  \^ce.  The  mdden  Persuaders.  Bev  York}  David  Hdby  Co. 
1957. 


m 


SlBBDons,  Leo  WiXUam,  and  Vfolff ,  Harold  G.  Social  Science 
and  Medicine.  Rev  York:  Russell  Sage  Fbundatlon.  ' 



anlthj  Samuel  (ed.).  "BSueatlonal  Psychology,"  College 
Outline  Series*  Rev  York:  Bams  and  Noble,  Inc., 

195'^: 

Snygg,  Donald,  and  Combs,  Arthur  Wright.  Individual 

Behavior.  Bew  York:  Harper  and  Brothers,  19^9. 

Walker,  Helen  M.,  and  Lev,  Joseph.  Statistical  Inference. 
Hew  York:  Henry  Holt  and  Co. ,  195^. 

Webster's  New  Collegiate  Dictionary.  6th  ed.,  Springfield, 
Mass.:  G.  and  C.  Merrlam  Ck>.,  1953* 

Vbod,  B.  D.,  and  Freeman,  F.  N.  Motion  Plcturos  In  the 
Classroom.  New  York:  Houston  Mifflin  Co.,  1929* 


Periodicals 
—————— 

Combs,  Arthur  W.  "Counseling  as  a  Learning  Process,"  Journal 
of  Counseling  Psychology,  I  (Winter  195^),  31-^^ 

.  " Intelligence  From  a  Perceptual  Point  of  View," 
Journal  of  Abmmnal  and  Social  Psycholoar,  XLVH 
(July,  1952),  662-73. 

Moldstad,  John.  "Doctoral  Dissertations  In  Audio-Visual 

Education,"  Audio-Visual  Oonmunication  Revlev,  IV 
(Fall  1956),  291-333. 

Sorberg,  Kenneth.  "Perception  Research  and  Audio- Visual 
Education,"  Audio- Visual  Ccmmunl cation  Revlev,  I 
(Winter  1953),  18-29. 


Mlscellanecus 

Krebs,  Robert  E.  "&xrvey  of  Research  In  Audio- Visual 
Education."  Ifapubllshed  Bibliography,  Library, 
College  of  Education,  University  of  Florida,  1955. 
(I^Qpevrltten. ) 


Nutter  VU-Grafh  (overhead  projector)  East  Orange^  N.  J.t 
Charles  Beseler  Co.,  219  South  iSth  St. 

Thurstone,  L.  L.,  and  Thxirstone,  !Eheliaa  Qvlnn. 

Psychological  Examlaatlon  for  High  School  Studenta. 
Waahingtoa,  D.  C:  American  Council  on  Education, 
19^. 

TanderNeer,  Abrem  W.  Relative  Effectiveness  of  Instruction 
by:    Films  Exclusively,  Hlms  Plus  Study  Guides^ 
and  Standard  Lecture  Methods.  Port  WMhlnstanT'l'*  !• 
Hew  York:  Technical  Report- SDC269-7- 13  of  the 
fllpedal  Devices  Center ,  July,  19^  • 


BIOORAPHICAI.  SKETCH 

Robert  E.  Krebs  was  boam  August  k,  1922,  at  Shlppentburg, 
Cwberlaod  County^  PeoziBylvania.   Be  attended  the  lubXic  schoola 
of  Shlppensburg  and  graduated  from  hi£^  school  in  19'^.  Bs 
attended  the  State  Teachers  College  at  Shlfpensbixrg  from  19^0  to 
I9U2  and  again  from  I9U6  to  19hQ  and  received  his  baccalaureate 
degree  in  August,  191^,  in  the  field  of  secoodaxy  educaticm  with  a 
■ajor  in  science  and  a  minor  in  geograis>hy.   Itolng  the  years  19^3 
to  1^  iMi  «»a  in  the  United  States  Anay  Medical  Corps* 

Mr.  Krebs  taught  general  science  and  taatbenatics  at  Henry 
Houck  Junior  ffiL^  School,  lebanon,  Pennsylvania,  from  19^*8  to  1952* 
During  the  staoaers  of  I950  through  195S  he  attended  Veetern  Maryland 
CoUegOi  WiBstoinister,  Maryland^  and  vas  granted  the  Master  of 
Maaatlon  degree  in  August,  1952* 

Mr*  Krebs  taught  science  in  the  hi£^  school,  Callahan, 
Florida,  during  the  school  year  1952-53*  «od  at  the  P.  K*  Ycoge 
Laboratory  School,  College  of  Bducation,  Ubiversity  of  Florida,  from 
1953  to  1956  and  again  during  the  school  year  1957'58*   Hs  attended 
the  University  of  Florida  as  a  graduate  student  frm  1952  through 
1958  and  during  the  school  year  1956-57  be  was  a  fuU-tloe  graduate 
student  on  a  fellowship*    His  area  of  study  was  secondary  education 
with  major  aqphasis  in  the  fields  of  audio- visual  education  and 
science  education.   Mr.  Krebs  is  a  anbar  of  Phi  Kappa  Ihi,  bppa 
Delta  Pi,  and  Phi  Delta  Xai>pa  hosmrary  societies. 


Ihls  dissertation  va,8  prepared  vioder  the  direction  of 
the  chalinnan  of  the  candidate's  siApervisory  comalttee  and  has 
been  approved  by  all  ambers  of  that  conxalttee.    It  vas  8Ul»nitt«d 
to  the  Dean  of  the  College  of  Education  and  to  the  Qradiiate 

Council^  and  vas  approved  as  partial  fulfillment  of  the  requlronents  \ 
for  the  degree  of  Doctor  of  Education. 


■ 


